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THE WESTERN AUSTRALIAN INSTITUTION OF ENGINEERS. 

Inaul[~ural Jlclclress bz; the President, 

J AMES THOMPSON, B. E., M. I T. C.E. 

31 '1' MARCH, 1910. 

GE TLEMEN,-

I highly appreciate the honon1· yon have done me in elec·ting me fir l Pre ·itlcnt 
of the In Litution of 'H;n!rineer of thi. State. It. is a po ilion whic·h, more e,;pe ·ially 
in it. early tag-e., entail work a.nd fo1·esighl. in orde1· that Lh ro111·se of the 
Institution may be directed into rig·ht lines, and that it nla)' eYentually bec·ome 
recogni eel as one of authority on l•,ng·ineerinn; matter .. It. will be my endeavour 
to justify the trust you haY placed in my hands, and wh n 1 ~urren<ler thi .- .:hair, 
<IL the end of my term of oflice, 1 trust that the dignity of thi. l'ociety will not 
ha\'!.' ufl'ered, and it u efulnc will haYe been nuulc manif t. No ic s th:m , ·nnr 
Pre ident, your Council and Officer mu t di. pl•a.v inter t and enrthn ia;:;m in ad­
van ing the ociety; but the inspiration must come from the members tbemseh·e~, 
for without the em·ne t and continuou co-operarl.ion of you all, the ouncil can 
do no more than initiate-the ociety a a whole mn t carry on the work. 

In my addrc to-night I propo e to bring before you the early Engineering 
hi tory of thi tal , .o that the truggle of the profe sion, and the le ons to be 
d rived from them. may not be lo t to po t.erit~' · Th re i no little inter t and 
much romance attached to pioneer Engineering in a new connlry. For the greater 
Pru.'t o.f th is eru.·ly informati n I am indebted lo the kindne and research of the 
Govel'UweHt la!i ti ial!l, ir. l\fnlcolm Fraser. and his offieer. , who haYe pared· 
no pain to make it as accurate as pos ible. 

The first Civil Engineer in ehar,.;e of \IV orks here wa l\Ir. R evele;-r, who was 
brought from the ape of Good llope in 1 29 by G vemor lirlin"'. 1\lr. Reveley, 
iot eem., wa a friend of the Poet Shelley, in who e letter. his name appear.. lie 
wa. appointed to tb po ilion of ivil Engineer in illay, lc>20, with no remunera­
tion. A copy of his letter of appoi11tment tog-ether with in lructions, are worth 
reading to you. 

olonial er .. etary '. Oiiice, 

l<'1·om 1:' ter Brown, Esq., 
] 6th ::\'ay, 1 ~!l. 

To li. W . Rcvcley, ];sq. 
ir, 

am clirecte"l. l.y llH: Lt.-Gov rnor to acquaint you that be ha nominated you 
to act as Civil Engineer to the etllrment, an] to reqnire that you will forthwith take 
upon yoursalf tbe :Culfilm~nt c·f the <lntieR of that OflicC'. taking for your guidance therein 
such instructions ns } ou may from ti n•c to tim recciv from this Office. In acceptiug 
thi a1 pointmcnt you arc•, bow ver, to m1der tand that no alary will be attached to it 
until the cirl'.umstances of the settlement shall lead to a more regular e tablish.ment 
of all the Offices under GoYernment. 

I am, yours, etc ., 

O'cl.) P. BROWN, 
ecretary to Government. 
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Copy of' Reg ulations ?'illo/.;re /.o thr' Dewt?'Lment of the Local Engin<Je?'. 
1. 'l'he Civil l!:ngin(•t•r is to pr0pare plan. and carry on sneh works as his instruc­

t ion s f rom th,, Li on1 enanL-Gm·e t·,wr received from time to time may point out. 

2. Tie i ~o snperilli"ttcl (he <:oJHlnet am1 command the scrv i ~cs of all person :filling 
sitnatious in his Department, rel>Ortil!g to the L ieutenant-Governor if there should appea r 
m1y rcmi · n e<;s oT indncien y on the p~.r t of the persons so employed . 

:>. Ho i:; to have the fc·llo,Ying books kept in his Office :-

(1.) A Diary: 
of eYcry person employed by him, and a notification thoreon of every 
tlocumont is netl or received. 

(~.) An Account C'n r'' '•'n t Book : 
for entering the reeeirt . ., ani! expenditure of. all sto res in hi charge. 

(:).) A List Book : 
for tl• c c·n1'q of PulJiic ·works in fu ll progress, showing the amount of 
labour and r m,t<' l ·i~l). as they are expcnderl ther eon. 

4 . Re is to keep the followi ll g form. :-

( 1. ) A Monthly Alwtntet of wages due to person. in t he Department. 
(2.) Of Rstirn :\t•:S 3.nd l~eports . 

5. H is to prC'~Pn· e c:trcfully ~ll documents whatsoever relating to the business 
of his officl', whetlwr such 1rrn~· lJe the copies of letters or otheT documents re eived or 
issne,l, notin g- them with tl:c nnrnhl·rs tlrry may bea r on the Register of hi s Diary abo,-e 
m0nti o ~r cil. 

6. H e is to suhnrit the tbr0e hool>s abovC' mrnt i011ed to the inspection of the 
Lil'ntenant-GoYPl'llOl' or. t·hc first of. ever)7 month. 

7. All J.pp li <:atioll or r eports to the Lieutenant-GOI'C1'1101' to be made tlll'ough the 
Colonial 8ccretarv 's Ofilce. 

W0st .'l 'l1 Au. tn1 1i a, 18th .J tme, 1829. 
(Signed) .J AS. STTR.LING, 

Lt. -Governor. 

By Comma ncl of His Excellency, 

(Signed) P. BROWN, 
Secretary to Govemment. 

Sir, 
I l;ave sent yo'.l, by cont mnn <l of the l, ient0na11t-Govemor , the Regulations relatiYe 

to the Department of t he Civ1i :E.:ngineer. 

H. W. Reveley, Esquire. 

(Signed) P . BROWN, 
Secretary to Government. 

In J anuary of Lhe following year he r eceived ihe Ja.rge salary of £100 per 
annum, with Travelling Allowance, when aw.a.y from Penth, at a guinea per day. 
Some yea~ · J.a.ter this wa, increased to £200 per annum. He held the pos~tion of 
CiYil Engineer for three years, when he re. igneit an 1 accepted t·ba t of Su'j)erin ­
lenc1ellt of Public vVorl< s, w•bich h e retained until he seYered his connechon wi t·h 
the Colony a.L the e11d of J838, when he was succeeded b~r Mr. 1't,igg. 

Road, etc. 

NatuTarly the fi rst thing in a new coun try to rece i\'C attention is roads, and no 
clonbl the first was that between l<'remantle and Perth, although there i. no pecific 
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referen<:e to it exC' p! that. in 1S37. a small su111 wa,; granted [or imprm·e1nen1s. 
The origina l access bet11·een th<•,.;e two places 11·as by f-n.1· at Preston Point. and 
by a •track fo ll owing some11·hat the exi"!ing rmHl, but <:n!ering- Perth o1·er :'Ill. Eliza 
on the lin e of th e pre.ent main dri1·e through the Park. 

The rates of •barges at the felT,\' 11· re as follo11· :-

Each person 
Each horse, marc, foal, N''•', t·alf, :ts.·, tt . 
fi:a<·h sheep or go~t Jlvt C'XCl'f'tling :?0 
I·~ach . heer or !!Oat cxcL•cding ~0 
K1ch pig 
Por rvery :?-wheeled carnage 
J'or CI'Cl'Y bushel 0.f graiJ; 
Luggage, at per lOOlbs. 

a. 
0 (j 

I U 
0 •) 
0 )I ~ 

0 ~ 

2 (j 

0 1 
l 0 

In 1 :~4, by proclamation, fe rries were cstaul ishecl a! F rr.v a11cl Preston l'oin!,.;, 
.FrewanLle, Mill Point, Perth, and GuiltUord. Settlement wa adil' c in the 'uulh­
\\'e. tern Distriet and ronnrl Toocly<l,Y and Yo rk, and there ao·c mall.\' lliCll!ions ol' 
road: being C'lea red and bri dges C'Onsl ruC'ted m·e1· the 1·arious intcn·eni11g· ll'at er­
oour · s not. for dable. In 1837 Lhe direct. road b Lween Kin"' Cleoro·e SounJ and 
Perth was op ncd up, 1he Swan being ('ros,.;ctl either at Guildford or Mill Point b~· 
ferry . In 1800, :300 miles of road had been g-rnbbcd. C'leared. formed . <lllLl drained 
on the main lines of eommunica lion from l'ert h to Y nrk. ~ort han1, \. id ori;l Pin in,;, 
and Gi1;gin . and !'or :2.10 miles tlw roa<ls harl been metalled and gr;l\'clled to an 
al'erag dep•lh of 1.iin . with a width ot' 18ft. antl fil-e miles of road had been formed 
ll'ilh wooden blocks. 

To Albany the road h~Hl been formed for :2.JO miles, and in 1he l'il'inil.l' of 
] u elt on 10(5 mil es of road hnd been made, an•l nearl.\ 100 mile~ uetll'een Pin­
j ana. Buub nry, and the Black11·ood, a.nd 110 mile. in the Champion Bay Ili tric!. 
By t h year before menlione l oYer 1,] 00 mile. of road hnd been constructed, the 
g·rea ter part or •them b.l' (•011\'id labour . 

\\'a I er ~a rria g-c i~. () r ('0111',.;(' , one 0 r the <·he ape I l'onns 01: ··oil l·eyan<:e fur 
]Jrod u<:e, and great trouble ll'aS experit'II<'C'd helll'l't'n the l'pper and Lnwer Hwan. 
owing· to the shoal water at the "flats,'' now the "l'au ell'a.1·.' · In JH:31 tender: 
were called fo·r <·ut! ing· a <:anal aero~~ I he shoa I wa I er <:oii!Ie<:! i no· 1 he deeper reaches 
on acb side, and th ~ nolir·e !'ailing tendt'rs rc;Hls as l'nllows :'::__ 

Pl!BLil' XOTICE. 

, 'eak<l l<'nflc;·s will Le JTtci\ d at tlli oftite o11 the 15th ~larch next for cutting 
throtwh ne·" of lnml which <:unnC'ds :'>fr. ('anln!.'ld's grant with th mainland in order 
to fo~u1 n canal of r·ontmunication l>t•twC'c n tlw hack 11atcr 011 this side of t~hc island 
with t h:' <lerp "<l tcr of the ri ,·<'r on I hr other. 'l'hr r nt ire length of (he cnt wilt be 
2/ .) y:ml~. l HO of' which ·.r ili be -Ht. d<'<'P and tht' n•mainder (95 yards) with an average 
or ' l'r. deep,. th<' iln•ntlth nf whi~h will be l :.l Jcl't in the clear at the bolt01n . 'l'hc land 
to be t nt th rough ,.on ist·s prin cipally or day, the rrst sand. 

2. 'I'ender ltiH.)' eit.hN lie for tlw "hole rontratt; complete, or by men nrcmcnt. 

3. 'J'he plan to IJl' SL'l'll antl all i11fon11;1tion ohta iner1 by applicat ion to the Ci1·il 
EnginO')r, Perth, Febrnmy :?3rd, 1 ' ;Jl . 
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I have had the po ilion of thi canal marked on a lithograph for the g-eneral 
information of members (Drawing No. 1 ) . 'l'his, as fat· as I can ascertain, is the 
fir t notice of lhe ort extant in the Colony. 

It i worth \\'bile notieing that, eTen at thi early stag-e in the Colony'. hi lory, 
strikes were not unknown, f rom the following repol't by the Engineer :-

.lolin Crane jn thl' 1W1ne of the Coutradors (!J?' cttlliug lite canal gaye me formal 
notice of their intentiflt, to trike \\'Ork from this date, 4/6/31. 

Apparently this strike was . etllcd, beca n. e a final certificate is put for,Yarcl in 
Augu t of the ame year by the CiYil Engineer, of which the following- is an ex­
lrad:-

'l'he canal mea~mecl . \\'hen romplete, 83-!fl. long- [)y an a,·erage top width of 
26ft. aud with a width of 12ft. at bottom; the cleplh yaried from 2ft. 6in. lo 17ft. 
-!in. The excaYation :>mounted to .J-.255 cnbic yard;;, and it took seYen men 107 day 
to do the work. The original estimated CJUantity was 3.000 cubi c yards. Payment 
for the extra qnantity was refened to the 00\·ernnr for adjustment, who allowed 
2/:J rds of the contract priee for this quantity. name]~· , 13 1

2 <1 . 11er eubie ~·ard as 
against 1 j Sd. schedule rate. 

He wasH wi c arbitrator who ga·;e no reasons for hi cle<·i .. inn . \Yage. at that 
lime were at the rat e of' 5s. Gel. pet· day fo r orrlinary labonr. lea tling nwn obtained 
G .. 3d. This undertaking does not appear to haYe been ,·ery su<·(·e~ ful. as in the 
Perth Gazette o£ loth February, 1~33, the follo\l'ill!?,' JHll'agr~lph appears:-

'\•V<' undrrshn(l it i., in ront~mplat ion to make another attempt to render the "flats" 
aboYO PNth navi!!ahle, and tenclcrs for the completion of the projected undertaking will 
appc'Ul' iu our next numl>er. 

Tlh' int•om·<'nicnee the settler ha experienced during the summer rellllers this an 
ohjcc·t of <'rious imporhmce. \Ye are glad, ho"·e,·er, to find H ha been taken into 
consideration, mHl adYanced to this preparatory stage. 

This appear lo ha,·e been a cbeme by Mr. HeYeley lo confine the water to the 
c~nal o1· channel by blocking the lateral channel bet wcen the Lland b~· means of 
dyke. 

A itation was !Jhen made f··o form a Causeway, ancl so conned the King George 
Sound and Sonth-\V ste rn road· directly with the Capital, bnt a commrncement 
was not m;Jde 11nlil 18~·0, anc1 it· was not completed ti ll 18-!3, the estimated cost 
for the bridge. allcl bank being £1, 00. Since then there has been \'er~~ litlle ces­
sation of work on the Causeway-the original estimated eo t being exceeded many 
times. 

Before lea\7ing Mr. Reveley, who, as ah·ead~' mentioned. retired in 18:3, , it i 
inlere ting to find tha t he Governor in 18:10 asked hin1 fur the particular of a 
team eng-ine of 10 h.p. to pnmp water for the pt1t'po<e of clri,·ing a water wheel 

18ft. in diameter with which to gTind com . 1\o e timated eo. t is gi,·en, bul the 
del ails show that the boiler and engine were to be of copper : the resen·oir to hnlrl the 
pumped \Tatet' 900ft. x 15ft. x 6ft. dee1 to ronta.in enough water for J 2 bom·s grind­
ing, and the stones were to grind 12 to 15 bushel of wheat per hour. It is remark­
able that such an early application of s,team power should be mooted in a far away 
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a-n d small colony in tbn e early da_vs. The mechauica l efficienc~· of this pecn linr 
cOmbination . ·1 am afraid, wou ld not" ha ve been 1·ery hi g-h. 

Mr. Heveley a.l o OiWtt ed a g ran t of land where the Te hni ·nl Colle~e i~ no11· 
bnilt". He there attempt- eel, indeed more than attempt ed, he e3t"abli ·heel a 11·ate r 
mill to g rind co rn, but. eventually fo und in ·um rner time he con ic! nei,Lher Q·et 
snflieien!. wat·e r nor ro nld he hold what he clid get in hi s rese t\bi r. T hi s mi ll he 
ha d working in 1833. The mill pond was 170ft. x 80ft. x Sft . d~e p, the bottom 
being at a cle1Jt·h of 17ft. below the genPnll wat-er len!l in the 1· icinit .\r, and 36ft. 
abc)\·e the level o.f the waJl . Every part of the mill wa::; of colonial mannfactu re 
except t·he wrought il'on, a.ncl ma1de, 1\1'1·. R.eYeley state. in his m emorial to the 
Governor. ' ·with colonial labour, whi rh is more expensive t·han II'Ould ap·pear. 
jndging- h~· t·he p1·ice of ,1·a.ges, ns srar cely a \\'o rking: nliln here wou ld perforlll 
mnc.h more t han what would in .l!:ng-l{l.nd be co n. itlered ha.lf-a-day's work." He 
c·nn . id·ered t·he mill proved that th e colonial t"imbel' 11. eel in i t·s ~on. trnction was in 
eve ry respect equal if no( superior to an .1· other known timl)er. 'Phi s was ltis 
dict um in 1837. 

B rid yes, ett. 

'l'h <:> first bridge 0f impod nnce wa · that over t.he Cann in g l:li1·e t· . it \\'aS <·tlln­
menc:ecl in 1849. The co nt ract: is a fo rmida.ble cl cument, fu rnis he(l with numerons 
sea ls . The lengt b of thH bri lge wa. 520ft., h~:~.ving- a width flJ 121!! . ll'i lh dt>ck level 
8ft . above common high water . Jn the deep wa.t'er , " say, 150ft." (according to the 
specificat'ion ) ea.ch pier co nsi reel of fo nr pi les of "mah ogany," which mig-ht be 
r()uncl but mnst he large enongh to · qu~ue t·o 12in. They were to be dri1·en , ft: .. 
Ol ' such f nrth er di stan ce as might be req uired, fo r whi r h a fai r nll1nvmtcP 1cas to 
he given by the Su.pe·rinlendent. 

In shoal wa.t'er three p il es were to be driven to each pier, :111cl these were to 
'c.ware to lOii n . "Mud floa.ts" '<!.r e ,· pecifie cl , wh ich appe~1r to co nsist· of hori zonta l 
t imbers boN·ecl at g-round level across th e piers nf the bridge. The di stance between 
the orclin a.r y pie!'. wa, 12ft., but the cen tTe pie r hal1 a. pan of :2-±fl. and was nr 
peculia.r co nst ru ction. having- two, what wer e callecl, ""camber beam~." wit·h >I rise of 
about 4ft. in t he ce·ntre aucl joi•ne cl h l th e .J·rain ing· beaan,; b~· th ree verl ic·a l it ·o n 
r ods s paced (rfJ. apa rt. The top of t he cam ber beam II'<H coin cident wit·h the top 
rail , a nd conYertecl the tw o sid e .-t rin g·er3 in to bow st rin g; g i·rders. This bridg·e of' 
!i20ft. '1·as built by ·t·he Contr ac tor,'· olorn on Coo k, fo r £-±00, th e' prog; res. paymetd.s 
being as foll o,ws :- 1/ S in a.dvance, 1/ S ll'h1eu t he pier hmbe rs were on t he g round, 
l j S when !'he bridge wa · ha.lf built. 1; 8 whe11 the pla.nking- was laj•cl. the rema inder 
by deben t-ures at six and !'welve months bea rin g· coJ.nni a l in t·eresf. i\11 the su b­
s tructure of t.hi s bridge rent ainecl unti l two years -ag-o. In 18!1:2, in Oi'der to pnwide 
a naviga tion opening, t he bridge wa ·· ra.isecl in ,\lt.e cc rl'h·e an d ramped clown t>n 
hotb sides. This wa.; accompli ·hed by mer ely a

1
dcl;i ng· "a propodiona,( length lo 

t·he piles in eadt pi er . 

:MT. Trigg, who wa Superitt! endent" of \ iVorks fro!11 18:38 to 18.)1, wa. the 
designer of thi s b-ridge, and he characterises the workman hi I on its eo m plelion a~ 
of "rough an d unworkmanlike appearance. " It ·eem to me to be a r emarkabl:: 
instance of cheap bridge construction, anrl one ll"hi ch we cln not app ear to parallel 
llOW<lclay:. 
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After the ronslrndion of' th is bridge the trafiic bet11·een P ertl1 and l• rema n•tle 
went. by the Soulh side of the ri1·er and aeross the Causeway, whe re c-nnsicl erflble 
in qH'ol'emen ts harl been m::1d e b~· hnikling bridges ::1110 eml nnkme11t.. 

In J8(i4 th e l<'1·r>mantl e bridg-l' II' HS c·LHillll enced, con1·ict l::1bour being lnr~re l y 

em ployecl. 

The length of lhi~ bridge was ~).).±ft. x 12f t. wide. The ro,: t. so fa r as I ~an 
ascertain, was £3 ,114. On it· r·ompletion, improvements were commenced lo the 
road on thr No rt h ide of the ri.ver betn·een Fremant le fl.nd Pert·h. which h::1 s . inre 
tnke n thr plar·e of the longer ron tP b~· tht' South side. 

ll'a l erma,IJS. el c· . 

l! rom road one natura lly turn to wat erways as ~1 mean of c·t>l11mllnica.tiun . 
and in this respect. the P.mal l colony dicl what. it co uld to assist th e seLtlers in pro­
vidi ng uitable water ra1Ti age for thei-r g·oo cls. 

The small cq.t already refe rrerl to ae 1·oss Hnrswo od f. !.an d was extend ed clown 
ri1·er nearly a mile in l 8:l-t. Th e bottom 11·idth of the channel IYa 14ft. Tht: 
I Lands on th e -;irle of t·he back ,,·n ter borrl ering on what is now Victoria Park 
were ronnecled by lykes right acros to the mainland at th e botto m of Hay !S trcC't. 
'!'hi . . uf cou rse, wa. io concentrate th e water in to the cut, <1n d proclnce, aR far as 
po. si bl e, a na t Ul'a I sconr. The cl~· k es a p pa ren t· l~· la ·led fo r some time, as there is a 
no tice to t·he pnb li r in 1H.f2 that a ba r had IJee n plaeed across the dyke~ !o pre1·ent 
l1 orsemen u ing· them, as injur~· to th em lm rl ocrn rred f rom thi. l·ause. Tih' pri'?e 
.of tl1is wol'k was £350. 

The Ci1·il l~n gi nee r in UtJI wa~ ask ed to rep•ort a to the he L pos ihon fo r a. 
C:m·e rnment wh a rf at l•' remanfl e, the choic- ' was between S() Hlh Bay and Bather·: 
Bay. R e chose Bather's flay. ns lJy means ol' a tunn el f rom High St reet easy nccc ;s 
r·ord l bl· obtained tn bhe town. a ncl. fu rt herm ore. cleeper ll'at er ll'oull he obtained 
at a less eo t than by adopting- , oulh Ba.v fo r the jett~· site. 

So far as 1 ran asrertn in . no GPI"CI'nm ent jett~· was bnilt here. South Bay hei1 :~· 

t•,·ent ually . clert'.,d . 

Th e Whaling· Company ha l obtain ed a g-ra nt nn the l'oreshore at P'remanll :• . 
ll'he re he hM1 previously recommended Lh e sit e of the jell~· and had commenrl'd 
bu ildin g- a slonc j ett .l'; kl! er on th ey offered to mak !he tunnel th rnug h to Hi ·2h 
~tl·ee.f' if the nm·er nmen t g.·a ,·e tbem prison la.bonr; thi s wa. clone. nncl the lnn nel 
<·<Hist ru ct cl at th e 'i'Vest ern end of Hig·h Street by the Compa ny. 

The va lue of the work put up b~· the \~Tha l ing- Company was estimated at the 
fo ll owing :- The .tunnel, £250; 11·harf and jetty. t-±00; timber caisson fi lled \Vith 
. (.one at tbe end of the j etty, £300. 

In 1R39 the r·anal at the back of l'h present A soria.ti on Crirl;et Ground was 
eX(><ll·atecl at a C'O.'t of £250 by ne .John Cran€. who afterwarrls became the first 
toll-keeper on f he Ca nseway bridges. 

So long ago as 1836, a sea-going· craft was bnil l a.t Premant le and ca llr d the 
"Lady Stirling.'' In the fo llowing- year a j et:ly /<)~· ds . long wa. con~t rncted at 
_\.lbany, 6ft. wide, wilh piles 4ft . in to the g·round : t he spans ll'ere 3f.L. ll'ith t hree 
pile~ to each pier; .ioi ts wer e lair1 across !he pil e:< an cl tre na il ed thr ug·h : on thi,-
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was la.id :·lin . <lerking·. The cont ract· prite was .£100, a remarkabl .v t·heap pie<·e of 
work 

Iu 1855 a screw steamer ca lled "Les trois Amis" eommenred l'lii!IJiug on tuc 
Swan be•tween F remantle and Guildford, and two years later came the second 
·'Lady Rtirling-," an iron paddle steamer , .ent out in seetions. nncl erected here by 
J\.fr. Jos. Harwood. 

I n l.RfiR t he re is an appropriation of £3.931 for a steam dredge. The dredge 
wa:; ordered from Messrs. Manclsle~· & 3on . fo r the . um of £2,890. F r eight, cost 
o.f ererti"n in the C'olony, ·md ot·her cha rges brought· t he total cost to £-±,279. She 
arrived i11 18/0 . The d!mensi011~ ll'ere- lengt h DOft., breadth Hlft. , depth Rft . 
This "''' s the old "Black Swan." which l1ns wo rked fpr mnny yea I'S on the river. 
Tt wa.s origin•ally manned by a part~· of pri oner nnd er the cha rge of a wa.rde1: 
ancl coxswain. T he cost per yard f:o r deepening the c<hann el worked ont at 93!-J.d. 
The old vessel, .after an honourable ea.ree r of 40 years, ll'a> broken 11 p two years 
ago, but the engine i' sti ll an exc·ellent piece of ma chin er:--· . 

.Jet. t1:es. 
'Cp 1·o 1869 the fo llowing jett ies had hee n built:-

Alb>lny, length 555H. with 4·ft. of water at ordiu ary tiflcS. 
Bu nbnry, , 1 ,400ft. l.Ht. 

" " Bus, C1 tt;on, 500ft. 1Oft. 
Champion Bay, 

" 
300ft. 9%ft. ,. 

" Fremantle, 
" 

1,470ft. head of 90ft. X 5!'ift., an d into a 
---- depth of 11ft . 

'l'ota l .. , 4,~25ft . 

U!Jlllhouses. 
ln•timaLel,r connected with barb<lllr improl'ements is Ll1e rp:est iu11 ul' il btallin ~r 

lights. Thee were n{)t forgotten. an1d in l 42 the fo undati on stone of the old 
Rottn est lig·hthouse was laid, but. it was some yea r.; afte r wards before it was 
finis hed, t he wol:k being don e, so far as T can ascer ta in from t he records, lJ~· p rison 
labour v/orl<ing under the Super intell'dent of the Island . The \·alue of the work 
clone up to 1R47 was £1,070. It. \\'a s 110t then (\uite finisLed . and the cost of the 
lig~1iing- appa ratus ·is not included i11 !. hat sum. 'l'l 1e notice to marine r. \\'as as 
fol lows:-

A revolv ing catoptri c light will ill' t>xhibitrcl front the lighthousC' nrar the (·c ntr of. 
'Rott11est Jsland on ancl after the ni ght of the lst June, 1851, during t·hc period between 
sun et and sunrise. 'J'h.e lig·hthouse is a white stone tower 53ft. in height erected on 
thl• summit of t he island, ancl is smmoullted by a lantern 11ft. high . The light will 
consist of two group· of three powerful lamps each, the whole revoh,ing once .in two 
minutes, an1l . bowing a flash of light of fh'e seconds clmation, with in tervals of 5fi 
seconds of darkness. The centre of thf' li ght is 197ft. above high-water mark, and 
at the height of 1' feet may be seen i11 e le:n weather at a d istance of sC've n leagues. 

'rbe lamps were pl a in copper oil ,.f'sse ls with chimne~·., se t in parabolic re-
flpc,flors. There we re nn len:es. · 

O.n the ~a.me date notice wa .. g·iven that a hg hi would be exhibited fr{)ITU 
Artbur Head a.t Fremantl e 92ft. above higb-wa.ter· ma rk. and visible from a h eight 
of 18ft. five leag·nes distant. 
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lL may be here stated tli <lt on the l ltlll\1al 'eli . l Rfl!i . the old Liot-tn es t ligh th ouse 
was di con t-inu ed, and a new lig ht.how=e came into 11." 1'. T11is i» a first o rder. whi te. 
revoh·ing, l1i optric lig·ht placed on a ston e .tower lOOt'!. high. the f ora! pl aue is 
112ft'. above g-round level, or 26-+.ft . abm·e high - ll'aJer 111a rk . and is l'isible ~3 mile. 
all ro nn·d the ho rizon. 'l'he lig·ht is e~ lipsed fo r 17 scrond~. ancl ,·is ibl e th ree second.;: 
the approximate c-ost wns £R.200 . 

At the en r! of 1879 a n ew h g hthouse wa s erected on Arlhur H ead . T his wa s 
an elegan•t stone colnmn 71f t. f rom base to 1·an e of la li I ern. I he foc·al pia ne being· 
92ft. above high-water ma rk. l l harl a third orrl er, lixed, dioptric- lighl. nnll 11·a;; 
visibl e for abont 16 miles f rom t he deek of a ve<>se l. I n l!lO.J. J·hi s was taken down 
to make room fo r the fo r t. the. ton e hein g u ed in ·that >ltrurt ure. The old l~ght 

is now exhibit·ecl on Cas uarina Point, Bnnbm·y. 

E arly in 1858 lh e Hreaksea l ·land Lig bthnu. e wa · bui lt. Tt wa · a seco ncl 
order fixed white lig h•t :18:3fl. abol'e sea level, 1·isible. as .Ja.ted in Notice to Mar­
iners, at a. distance of nin e lea.gn es. The tower wa of irtll l. O(·tagona! in sha pe. 
The p rin cipal \Y Ork of this lighth ouse was done by conYi cts, in charge of a sergean·t 
of llhe Royal Engineer nnde1· Captain \ \Tray of the oome corps. This officer did not 
agree thwt the iron l o-wer was the most su itable. bu t would l!aYe preferred ~tone as 
being cheaper and .-peedie r to bui ld, but ca l'l .'iecl out Lbe (l P~ign o-f the ('n!onia l 
Lighthouse E11 g'in ee r attac hed to th e Hoa rd of 'L'ra cle. H e e;;t imated t he r-ost fo r 
the tone q ua1ter. a nd e rec t ion of tower at· .£63. . f may mPn t: ion t hat t his lig·!l i 
has been modernised, as in 1904 the tower nnd lig ht were 1·emoYed to make r ll: lll l 
for a ston e tower, hal'ing a Arst order lig ht. Separate stone q nar ters ha~e bee11 
erecter] f·or t·!1e keep ers, ancl man,v ot her im p ro,·ement:" effected. ' l'he old la nter n 
and li ght haYe been l'ecently erected on C'atpe I11Scri ption at Dirk llarto:~ I. land. 
and, after evera.l yea rs' di -- use, i·s now ag·ain directin g lhe mnril !e l'. will! this d if­
ference, however, that- where. previou. ly, ·the lamp consisted of tli l bu rn ers :111d 
wicks, an incandescent burn er has been install ed, murh increas in g the h rilli anry. 

In the same year (1858) a light w·as a lso exhibited at Point King, Ht the en­
trance to Alba n:v harbour. I ·t· wa . a lso a 6xed whit·e lig·ht of !"mall p ower, and wa:< ' 
rarriecl on a wooden ~qua re >lower elevnt ed a.bout :17fi. ;1bm·e hig·h wat·e r: the lig·h t 
is stil I in use. 

In 1878 a lig htbou ·e was erected on Point M.oo re, l!e<l l' Gcr:ddlon. Thi s is n 
round cast iron tower 21fL in diameter at t he base. The npp er lig-ht i · a seco ncl 
order, dio1 tric, white light givin g a flash every 40 .-econ ds an d ,-isibl e fo r :1bout 1:-:l 
mi les f rom the deck of a ve~~el. Ther e is also a fixed reel lig ht· ul' ill<' fourth order 
exhibi ted over dan ger s adjacent t·o t he Point. The C'nst· of this lig·hthouse 11·a;:; 
£8,000. 

Ti'remanile Harbour ·wo•rks. 

As J.he improvement. to Fremantle Harbour i of gTeat in•te rest and la r,g·e 1111-
porta nce, I have dealt wi th it epa.rat·e !~' · 

In one of t•he ea rly dispatches uf Governor Shl'iing- he lates that- if th e 
narrow neck of land between Rocky Bay and the sea we re cut tlll'ou.\!:h. Melvii! E' 
water was of suflicient size to float the Brit ish navy. In those days Meh·i!le 11·ater 
also included Freshwater Bay. 
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.Ln 1837 Lieutenaut Jones s uggested tio Governor Stirling tha t a safe harbour 
at Freman•tle might be made by mnning out a breakwater towards Garden IslatTd 
from the Sou th-vVes1: sid e of Arthur H ead for about 600yds ., then bend Southerly 
towards vVoodman 's Poin t for a distance of 300 to 400 yaTd. . T·he enclosed area 
would .·a.fely accommodate 1· essels fro m 300 t o 400 tons burt!Jen. La rger Yessels 
would haYe t·heir· legitima te anchorage behind Garden Island . 

.Lu 18:39 t he t::>un·e,vor General (Mr. J. S . H.oe) s ubmitted a scheme fo r a. break­
water f·rom the Nort.h ide of Arthm: Head and trendinog- gen er ally Southerly there­
f rom (Drawing Nn . :2). 'J'h e depth of water enclosed r eac bed a maximum of 16ft . 
only. Efforts were made in 1849 to open u.p the Ban: aJt the mouth of the Swan 
River f or small boats by b l astin~· away the 1•ock; bu t a.ltll'ougb so mething was 
done, the wa:nt of acleqnate p la.nt apparently pr·evented the work f r om proceeding 
further. Then came f·Iw scheme by Cap tain H ender on, Ro,va l EngineeTs, in 185:), 
ll'ho practically p1•oposecl t.he scJ1en1e suggested by TJ1eutena.urt J ones in 1847. This 
was followed by a somewba,t simil:a.r but enla rged propo. al, t·he second , b,v t he 
8urveyor General. 1\fr. J. S . R.oe. 

ln the following yea.1· Mr. Phelp propounded the firs,f, sc heme f or opening t.he 
r iver estuary. This consisted of confinin g !'he river for some di;t.a nee f rom the 
111outh in a channel about 300ft. wide, and r eclaiming- the land No r th m'ld South up 
I o the retaining walls. The plan which I have here ( Drawing No. 3) s·hows cleaJ:ly 
the proposaJ he ma,de. No ·e timate is given. You will norte that no prntective 
moles a·re indicated. Thi is an intere:ting plan . a;; it is one of the :few dealing 
wit;h :improvements to the r iver est:u·ary. 

MT. Doyne, the Consultinrg Enginee1· employed by t he Colony in 1870, states 
in his report on the proposed deep wa,ter jetty, inte?· nlia., "that th e idea of concen­
t ratin g the principal traffic of the Colony on Fremantle must be abandoned in 
view of the numerous natu·ral difficuLties to be contet1{1ed with, and the eon, eq uenf 
g- re,,t cost a.ncl mJcertainty of works undertaken for such a pu11Jose." 

[n th e ea rl y seven.t i.es improvements t.o FJ."ema.ntle Harbour became a bu rning 
quesfio11 , a nd \'a ri.ons Bo-a.rds, Commissions, and Select Committees ll'ere appointed 
f r om lime t.o t ime by f·he Legi. lature to r epo•tt on the ma,tter, .and nn merous and 
d.ivers proposa ls were I lie resul t. The difficulties in the way of forming a cou­
l'eni ent barbonr were consi dered so great -and costly, in view of the small resource 
a L t ha.t time of the Colony, that it was even suggested tha·t Gage Roads should be 
aha ndoned in :f.avou r of Cockbnrn Sound, and the entrance to t he latf'er improved 
ac•co!'Cling-ly. 

. 'J'he Select Commi lf·ee reported in 1873 tha-t "on ly a a.n nltima.te resou rce 
wo nlcl it be a.dvi&able to impTOYe the entrance into Cockb urn Sound." 

'L'he majon:ity .of the ··chemes pTop-o eel W'a.S for an oute r harbou r fo rmiug: a 
b-rea kwater affor din11: shelter f rom the ro,rth-West and W est, sta rti ng either from 
.Artbur H ead 0!' Gou,; Head , the notable exceptions being those of Mr. E. Troorlc 
s ubmit ted in 1870 (Drawin g- No. 4) and M:r. A. J. J ohn on ubmiltted in 1 73. T 
lun·e h~cl 1wints p ·re pa.red of th e former . eibeu:ne, which is ·ing·eniou , comprising a 
· l•ecies of floa tin g break11·ater off the enJtl'ance to the river, w ith jetty projecting 
from :\ r•thur H ead under its lee. The estimated cost was £5,600. This, I presume, 

·wa;; \:Jf! sed on the use of convict l.a,botur. The obbe1·, bbat of :Mr. Joohnson. is t he 
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only one to lllemp la ting· a harbu u1 · in t•he r ive r, and consisted of t \\·u moles <>iving a 
r·h ;nlll cl :200f t. wide bet ween the ( ort hc: r11 on e projecting f rom Hnn · H ead and 
the Sonti1ern <hl'E' begin n.ing· at rh· ba r itself. The depth of wa le r p ropo. eel was 
:2:) rt . 

' l'he <·t\nll n i t t ee II' IH> ex am i nerl I he plan ~ tn 1 eel that i I in 1·o]ypd many engineer­
Ing priJH·ip le;; wh irh Lhey did not fee l competent to solve. l f f rom an engineer ing 
p:•int o !' 1·iell' I he 11·ork co uld be <"nr ri ed oul ll'it b a p rop er degree of c·ertainty as 
to I ht> rc~n l ts p romi-:ed b~· t·he p r:1j eet or being a !.t ained. and if' there w.cre no likc­
lilwod ol' an y f' url he1· c·ontin ge ••l exp enses .hereafter lo maintai 11 it s e fh cienr~· (eY i­
delll ly lh i llk i 11 ~· that dredgin:g might be ncc'ssa ry) , t hey were of opinion that the 
plnJJ ll'a" II'Or lhy o f' r·on icle ra tion. ns it p la<'ecl th e City of Pertl1 in a mo t ailva ll ­
tng t>o u~ pn,;i fiul \ ;Js re.ganls ~umm un i cat.io1 J by ll'lltE'r with the shipp ing·. 'l'he 
t'-' i i ' ll< l t C' d r·()s t 11·n,.; <:1 (i::l .!J.)H, I o he per l'orn1Nl entirely by hi red la bou r. 

'1'110 othe,· pla1 1s r·:> n-'i de red }J .\' the l'mnm iLlee referred Ill in l H7:l were p re­
St'111<' tl hy Mr. (L Halldell (Tha.IY ing No .. ) ) and 1r. Bickley . the fo rmer p1·ojecting 
th e i) I'C;lkll'al er i11 n ~o11lh - \Yes l e rh d iredj·oll f rom R ous H ead . a t a.n estima ted co, l 
of £ l -k7:i i) , r· oll l' i<'l la bonr bein g· l' ;l1 ployed : the othe r pr oposed a breakwa ter f rom 
J\ l'lh 11r ll enrlutil isin g- f,he roc· k 011 t il e H ead fo r eons l nu.:tion pnr p n,;es, f'lncl depend­
i11g· 11pon th e ~<li e of tl1e ~1 rea whf' t1 lel·ell ecl to recoup pa rt· of' th e expenses of 
t li e• s C' hPme. The e~limated c·os l of I hi s 11·as £30.000 , aided hy eonviel 
lnb 11 111 '. The t'onnnilt ee af ter ex nmining- this plan ,;ng·ge Led an amendment. nanlel.1· 
lh:1l i1 t·lll'I'Pd breakll'al er slw ul rl be bui lt t'rmn ]{on. H ead to Keag le Heef, thus 
a ffordin g a 111Ul''h la rg·er are<1 of good alllr hurage an d .~he i f e r lo lhe mouth of th e 
riYer. Th e t'ommi llce goes on to say: "but independently of I he murh g'l'eate r ex­
peu ditlti'P ll'hic·h th eir ~uggesli 11n wonld <" Crla inly ill\·uh'e, it 1\' 0ulcl also involve 
wh <tl may prun• lo be the S<lme objer liona•b le engin eeri ng p rin eiplcs a lluded t o r1 s 
requir ing ' olul.inn in res pee:t to th e plans . nbmittecl by Me rs. Joh nson and Handell 
and (· D n~er , tH'ntly nt t·his stage oft l1 · maller .1·o111' ConmT!ttee con. ider it inadvisab le 
to ret'om uwnd its adoption . Your Committee have in th e ron rse of t·hei r r e~por l 

rc l'l' IT!'d lu t il e Pn gi11 eering pri uc· ip les wh~·c h h<ll'e pre. ented t hemse lves In their 
mind>< d uri ng- t he inl'e:; ti gnt ion o l' th e snhj t>et und er review, <111< 1 they have all uded 
lo t lw l'l'r·on1m enclat ion of' t il e l:J nrbo nr lm jl i'O\' C111 enl Boa rd as re~a rds referen ce to 
st )nll' eminent ma rine en!!·inee r. " 'l'hey sbt ed, ·' t·he prin ci pal of these di ffic ulti es is 
the question of s illng·e : 1\·hetl1 cr ;1ny enclose r! nrea such as would he f nrn1 ed by a 
,;olid bre:lk ll'<l ll' l' would be ~1f'fected by siltag-e. and whether tih e ><i ll age would be 
mo re in j uri ou,.; in its c·on,equences i I' such a n a rea inrluded th e cl ebouc·hment of t he 
r i1·e1· lhHll it 1\·ou ld do t:>outlnvHrd,;. in eff'erl whether an area in~l u d ed wi t hin a 
brenkll'n ler projec·t ing- from Rous H ead wou ld be more likely t·o suffer f rom s uch 
c·ll u,.,(• lliau <1 11 area inducl ed wit lti. n a br€<1kwa.ter p r ojected f rom A rth nr H ead. 
,\ J,;o 11·helher, in eil lwr <· ase, il wou ld be necesi'a ry or de,;irable to ha.1·e any opening­
ill ,;u<· h n hrenkw;Jter as a means of scour. vV het her, in t·he cn»e or M r . .John on'!' 
pla11 ~ , t lw p roposed inn er basin wo11 lcl be likely to mainta in its de pt h if exravated. 
as proj er· te<l . to 2i'if!.. I he nat ure u l' the bed ueing· sa n 1. and . uch bed in immediate 
~onli g-u i l y lo lhe ba ~i u bei11 g- of 1'e1·:v inco11 sicl er nble depth, and whethe r th e double 
moll' le<1 cli11g In su(' h basin woulcl be li:lble to be affected in a . imilar ma nner; also 
wheth er th e f orc·e of' f.he .' ea dnring the K or lh-Wesh?rlv g·ales wonld be liable to 
•·a11. ·e i11j11r~· to t he ~bore. tu t lw '\T'ori l1 -E 11 st o f either breHkll' lll l' r unless protected 



by extensive piling-s, and pa.r ticularly would the na1Tn\\·. sane!~" isthmus to the 
Nort h-East of R.ous Head be mol'e so <lffecf"erl were tbe breakwater projected from 
that head. than wm!lcl be the land inside the bar were a breab1·ater projederl f'I'Oil! 
J\i' t·h ur L-lead . " 

!11 1H7:l, i'VJ1 ·. H ig-g·inbotha.m, J•;ng-ineer-in-Chie1'. Railwny lle J•arllllelll. "Mr. 
\1\' arcl ell. lu ~·pedo r General of Publie Works. Mr. Gorrlon . Chief Engineer of ""at er 
Sup-p ly. \ ' i<'t ori<l . "·e1·e asked to repo rt 01 1 tlw va 1·ious s!•l!et lH:'s snhmi 11 erl . The~' 
slated that it " ·otdd requi re a pen,onal 1·isit ill'f'ore eoming- to n t'Olleln,;ioll. hut ,_,s 
Ll! ey hnd been nskt•d to l'I'Jl llrl witl10ul de lay. the.1· h;Hl formed the opit1 ion, from 
the (btn pi>H·erl ;1 1 their dispo>'al. thnt ·'l'onl! ing· ;1 hnrhont· at ('ol'khnm Sounrl was 
the so lution of the diiTir·nll .l' ... 

In lHI+. o11 tile :2nd of .July. >I Conunittee ,,·ns appointed, "·l!il'i1 re•ported. on 
t il e 16th of' the ><HIIP nH.mth . on the pliln pt·opo,;t>d h ~· the \'i<·t uriiltl Gm·ernn1ent 
l•:ng-i·neers. and >ltwthe r one that was snbmi11Nl by Hr. :--ric·olay. The Committee 
wn~ l!II Hninwusl .l· of opinion that t•he site for an.1· harbou r work,; slwuld be at Ga >!e 
Ronds. .\l r . Nir·olaY' s··hrnH' 1\'a, ror the l'Onst ru t'l ion of a j ell.'\ >11111 (·anal lwfwe~n 
lite estnat ·v of til e S"·<w at Hoc·k.1· B,,~· >11Hlthe sen . and f.he ('ommittee after luwi11~· 
:tud ied th.e mat·te r. >l tHI h e~1 rcl the eY ideJH·e or tlw Aclmi,·altl' Stin·eyor !hereon . wn·,_ 
or opini•OII fhr.1f it (•()ltid ltOf I'L'C'OilllllCii d f it (' nclopf'ion <lf t.'hC >Whe ;lle. 

f tl th e san1 e ,·e:JJ', >l jlparent ly. pennissio11 11·ns asked by Mess rs. J . & \' . Bate­
man, \iV,mli ss. Co.nnor. and 1\,Jc-f\:ay. lo e rec,f a floahng· dorl; nt F1·emantle. r re ·~Te l 
I have heen nnab le to trace l,he te rms of the application. but it ll'ns moved in . the 
Legislat il'le Co un ci l. to whom t,he matt er was 1·efen·ed , that <lll the eom plet ion 
or a float.i11p; dor.:k in the po r t of ~remant l e eapable of' hffinl!.' a ye:;sel of 1,000 tons 
btnthen , interest on the amonnt ex.pended on the eonsknction thereof in a('cordan<·e 
with p l1111:, sperifications, and estimate to be appro1·ed b.1· the Cio1·e rnor. be ).t'llnr­
anteecl at· th e fo ll oll'ing rates and on the nndermentioned r-onditions :-

·'Por the fir . I t•hree .'·ea t·s such ><JmJ.. as may make tl1e net profit or the capilill 
expended ecp1a.l toR per rent. per >1111111111 the1·eon. 

For t·he snrceedin g· 1:2 yea rs, ;; uc·h snnl as lll>l,l' ma.ke Ll!e net profi t of the 
c>1p it al ex pended eq1ta l t·o (i per cent. thereo tl per a nuJ tlll. 

The gTt<H'an.tee to siPp HI >ln.1· linte that the dock ceases to b in a tlwr<H tg-ld.v 
servicea bl e l'Oildil ion. or i · not npened to the publi c nor in acc·orcl>lll<·e with <\fa rift' 
approvecl by t,!J c Go1·cruor." 

Af.l.er debate the q uestion ll'as re rer red to a 'el.ecl t'<ll111llit.fe. A fte r "<liling 
some t ime the Ch>1i rman ut the Comm ittee l'e l mted t·hat con.eqnent on no definite 
information as to the pt·oposill being obtainable f rom Mess rs. Baternan anr1 Cn .. 
the Comm it! ee were unable to make .any recommendation. A .. nd so t·,he matt er entled. 
lHJt Lo be revi1·ed 11n t il :;ome :!0 ,ve<n .. · harl elap:::cd . "·hen it \\'as hroug·ht up a~ sontl:'­
thing qnite 11ew I 

[n l H/5 M, .. 1\';,.rcle ll, l nsper-tot· Genen!.l of \Vo rks. \' i<'lorin. 1111e of' 1 ht> nJenl­
bt'rs of the Virlori>ln Board who reported i1i 1. 7Cl, aft.er a Jlf'I'MI I /(tl iuspedio11 of 
th t• harbour, marle a report· upon th e proposals to p ro1·icle nc·<:ommodation l'o r lirst 
cln s ve els, by which tenn he s ig·nifies steamers drawing 24ft. or 25ft. 

He wa .. pusi h1·e ~bat :1n~· so lid II'Ork projecting from Ron, Head or ,\ rtbnr 
H en cl wonlc1 a rrest the litto ral lri ft ·and be ("er(ain fo shoa l f·,Jw anrhorag·e. lie 
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:1bo c·on idered f·haf any money pen t in opening a larg-e r channel int o the river IH· 
blasting- t he rock bar or of herwi e would be f.hrown a"·a~·. fo r a saml bar ontsitl.e 
wonld ine1·itably follow. li'o1· s imi lar r ea on he eonclemned th e Jli 'OJH>~ed cautl 
!' rum R.ocky Ba~r to the ocean. He ro nclnded that tiJe onl~· men11s of making- an 
anc·ho rag-e safe and aeces·ible in a ll weath ers 1n1s b~· f·he eonstruetion ol' a hrenk ­
wnfcr on !he ·west >;iCle of Oi1.g;e Hoa.ds a1 1.l detac hed from the ma.in la nd. A he 
c·onsidered no f:itti ng· ma f·er ial for snel1 n h rea k ll'ater was :wai lahlc in !ill' nei uh­
hul ll'hood. he p ropo~ed lo nsc eonnefe o1· 1Jetol1 blocks of 1:) to ~0 ion~ ea(' h, ~ le­
posiferl a pi('l'res p erdnes. H is est imate. ll'hir·h he said ll'as nee ~~:uily 1·e r~· rnu;.d1. 
:11llotmfed to .tH57,700, exc·lus.iYe of' tll'o mol e ligll,fS aml re.mnn1l of' nwks. 

In the s·am e year a. sc:heme \\'as pnf fonvarcl b~· '1\lr. T . H .. 1. llro11·1H' ( Jh·all·­
ing :--Jo. G). Thi cont.emplatell a r·nt throug:h the narrnw m•c·k .'orth of Rous R ead 
into an enc·losed lJasin cbvirlecl fr,lll1 !•he mai n 1·in!r . The c·1dling ll':ls protec·ted h.v 
fin> breakwate;·s, one on IJhc Nort.h . ide extending- sorne di. fanc·c :tnd c·ltl'l·ing· South­
ll'anls. the 0l•l1Cr. a . hart one, es t enrling· \\' es terly f'rom the ''out h ,ide of the en­
tranee of the canal. I-:i:is estimate fo r !hero. t nf this worl; wa .. ..; t:l~O.OOO. hut 1\ l r. 
Mal colm Ji'ra.sor, C'ommi . ione r l'or \Vorks. repnr! ed tltnt it eould 11ot he done fo1· 
!Ps I han half a mi llion. 

'T' he general scheml' ll':lS ~ons i de recl to IH• nttraefi,·e. hu t J'uunclations l'o r :10_1' 

11·nl l insi de were ron ·ide red . o bad :1~ to c·ondcmn the 11'iwle sc·h eme. 

ln Ueeember. 1875, a.uo!he r Seleet ('ommittee was appoint ed. ll'ho re po rl l'd 
t.hat. Mr. Browne bad sent in a.mended pln.ns . an cl whilst c·on. i•dering· t he• sc-heme 
merito1·ious were of opinion it wa. too ex•pensi 1re and r·ost l.v to 11':11Tant adopt.ion 
b~v the Colony fit the pre. ent time. Th ey f urther ag•recd that . prol'ided no unforL'­
. C'C'1 1 eng-inee ring- dri!Hcu.ltie~ were he rea.f t er ma.de a.p parent. t·ltc Jll'o.iel'l ion J'rom 
l'oinl Marquis (which is a lmo;:.l identi al in po ition nnd gene ral rlirec·tion with 
t lmt designe.d by C'a.ptain Henderson) shonl d be aclop!ed . aurl I hat the brea.kwa!Le1· 
shou ld he buil 1 of ti mber ( Dra. wi n~· No. T) . Tbe.l' were rel urtant. how 1·er, in ad­
v:mcin g thi s S<'heme. i:ffi i,[· , · i rt n a Jl~r a.ba ndo necl the fir. f i ntention . ll'hic·h ll'as thnt 
shi ps a n rl.lci1m e1'>' of llhe hu ·g·est r lass mn. f be :H·c·ommodatecl . 

In 1875 the who le matter was s ubmitted to Sir .John Coode. who repor.ts in 
1R7G t hat, wi th t he data rut hi . disp osal. he is onl~· able to g-i ,·e an o pinion :1s to the 
~·eneral cha ra.r[·er of t he wo rk,: that· cou ld be expected . and asks f'nr a largo :1mount 
or further info rmation. 

[ n November, 1877, Si r J oh n Coocle, after b.aving received additioual infonua­
t.ion, repor ted bbat. be had ca.refully con. i.dered the rnat!et·. :1nd <:ome to tile <·t~n­

cl usion that witl1 the small r i e and fa ll of the tide a.t l<"' rema.ntle i! ll'llll ld be im­
p o,sib le to ha.ve .. ufficient· scou r to retain an efficient depth of ll'al er in a ><andy 
har bour a t Lhe mo uth of the riYer. F ur thermo re, an .1· solid projedion from t he 
<·c;-a,st line, in his opinion , by topp·ing the Li tto ral ><n ncl cl1-if t. wonlcl event nall .1· ~i.l1 
np . He p rop nsed f.wo designs (D raw ing· No. 8) . 

(a .) J\ viadu et 2,600ft . lon g: running in a North-\Vested y direc t ion frO ll l n.)ll 
Head towawds E lea.no r Rocks t en ninati.:ng' iu 29ft. of waLer. The \leek or pla tfo r m 
nf this viad uct wo uld be 15ft. above hilg'h-wate r mark. and the i'Lrurtur e wo ul d be 
or a sufficient ly open character to admi t· of the read~- pa -age through i.t of Lhe 
hea l'ie t ea . . From the end of t·be ,·iad uct i.t was prop o. eel to fo1'11l a mound of 
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:lO-to-n blocks of concrete restiug· upon a base ot' .mbble to be obtained f rom the 
quanie n ea•r ~rema.ntle . Thi breakwater II'Onlcl be of a total length of 2,600ft., 
e(}mpnsed of fo ur arms placed a.(' such .angles a to afford perfect shelte r to berths 
und er i! ,; lee. I L was fll1·ther proposed to construct in the first in Lance an open 
piled j etty of SOOfl. in length nncl er shelter of this breakwa te r, ha\'ing a cl ep1·h 
alou <>side of :33ft. at lcm water, which II'Ould be available for bedha.o·e on bot h 
s id e;~ There 11·a a l ~o lobe a wha 1·P 700ft. i11 .length with a dep th of 29ft. at low 
ll'at·er, wh icl1 wonlcl lik ell- ise be fl \'ai labl e fo r be rtba.g-e. A railway would be laid 
on• 1· t.he viH lur t on the wha·rf a11d j etti es, so as to affo rd pe rfee.! commu ni eat ion 
ll'ith the f'n.t ur rai lwa:,· syst em ~ of the Colony. 'L'h c e. tima te wa £()3, ,000. 

( h. ) l>ro,·ide<l ll'orks ol' mini llll llll ex tent ll'hi t h tou l<l be relied upon to g-i ve 
Fat is t'nc·tory re ,ult s of a perma nr nt kind . T his admitted the fo rmwtiou of an open 
t iml1e r ,·indu ct of !he ~:hararte1· abm·e described. 1, OOf!. in length . extendi11 g- in 
a West-Ron! h-West e r!~ - di rec·t•ion f rom the Southward angle of Arthur Head 
towards t he Beag-le R.ocks and te r minatin g· in 20ft. of watel'. At thi point, and in 
co li I i nun! ion of t he viadnrt. i t. was proposed to con truct a•H Mm of solid concrete 
lll ;lS<ll lr_l' 700 f't . i1 1 l en~:th hal'in g a hi g·h sheHel'ing- parapet, thus answering- the t wo­
fo ld JHirpost' ol' n breakwater a nd a shelt erin g- q uay. F r om the outer end of Lhis 
~ol icl work. an ann soon. ill leng-!1 1 wae.:; to be form ed of jarral l pil e . ties, braces, 
et<· .. fill ed in with rnhbl e. cxtcncling· in a. so u!herl~' cli1·echon and ter mina,ting wi th 
~1 head a nd sma ll h g hlh<liiSe i 11 27ft. of wa t.e r. l'l11:~ re would be ;1 quayage 1 ,800ft .. 
l01w: wi th l'rom 20ft. h> 2/ft. nf 11·at e1· at lo1,. t ide . This work would have accom­
ltwdat·ecl at tha t :; age all but th e larges t clas. of P. & 0. steamer · ; vhe C1''timated 
r·ost wa s .£242,000. H e expre~se1l hi. regTet at being: unable to recommend the con­
s.tru<·!ion ol' an.v wo rks f·or the snm of !::100,000. or ther eabonts, which the Council 
had nam ed as the limit of expenclitn re tl 1at eon lrl at presen t be nll'dert->~ken by the 
Col on ~· -

'l'hi s a lso oce n1 ·s in his re port - '·J t hink it de:; i rab le to t'a ll a.ttention to the 
fin al parn•gra~Jll of the letter of the Dirert1>1· of l)nb li(' \\"o rk ~ to the Colonial 
Serretar y, of 1.8t;h Janna'l'~' ].as l, wh erein he ~ l <itr. that t he route of t he raihYa ~r 
<·.onn eetin g· li'reman ll t> with P ertl1 s honld nol ht· det·i rlerl 1upon nnti l i t is lmo \vn 
what is i ntended to be don e in the wn.y of' harbour impro1·ements. Tn the p rop riety 
of this co111·se I entirely ag•ree. more e. Jl >t> iilll~- as T obsern• on one of ihe p lan an 
ind.i cation of <1 proposa l to cons! rnet an embankm ent aiHl bricl )!'e to ca rry tlw rail­
wa)· ac ross t. he r i1·e r at fl, point abo1d- a. quartel' of a mile seawa·rcl of the p re~en! 
Perth roa.cl bridge : in ,·iew of l'lw possibili ty of wha,l'fag-e being· con t rue! ed in that 
part of the river. whether :il1 the near or r emote future, I would sugo·e. t tha t the 
line shonlcl cros . if p11achcabl e. a! some point. above the road bridge, <;o that f ull 
latit·nde ma_,. he gi1·e 11 t'or an_,. po~. ihl e f uture nt'ilisa.tion of th ri ver frontag-e 
oppo~it.e tl1e town.' ' 

fn 1887 S ir .Jo ln1 Coolle furni shed a. fnr!l 1er report , af.Ler pe r onal inYestiga­
tion of the RmTotmdin g. ; i?'l/ (' r alia. he state : "After re-co nsidera.tio11, nowT have 
had a.n opportnnily o:f per. onally ex-a mining· t he site, 1ancl of . t.udying the fnrther 
detail which ha.ve been provided a nd which have tended to confirm t·he Yi ews ex­
pressed in 111,\' rep ort of 1877. name l.v, that the conditions are so adverse hat it is 
quite impract.i ca.ble to t reat: the existing en t ran ce to t he Swan with a view to the 
for m11tion and ma int enanee of fl deep wat er ap proach from the ea with an:v deg'J'ee 
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of uccess, a.nd that auy opet"ation of this character, except to the limited ex-Lenr 
tn whic·h I shall hereafter refel", would be attended with fail nre and disa-ppoint­
ment.' ' 

The desig·n he p1·oposes a:t this stage is shown on the a.ccompa nying <:bad; IJ1 e 
portion in red 1s esti mated to cost .£448,000, and was intended for immediate 
execul'ion : that i!n bro•wn in addtition is estima ted a;t £-d-5 .000 ( Dra.wing· ~ o. 9.) 
'P,I1ese additional wo rks, in the opinion of Sir .}o hn ( oode, wo11ld have made t·he 
h<l1·bon1· a lir"t -!·la ,;s mail boat . taltion. No eslimaie is given for the wo r k at th e 
ID<>U ill of I ht• ri1·c r (shnwn in green), which in any case are only of moderate 
ex: tent. 

rn 1·iew ol' the fact that the Orient Company p romised t·o call at 1•'- l·<::man~le 
ir Lhe.1· had sat\• shelter. Si r John Coode was again a. ked for a report· in II'Dl . n.ntl 
i11 t·onqdiHnc·e 11·ith the sng-!!·e~ ti on of Hir .Tohn 'F' l'l 'est, he report ed: '·There i ~ 
nothi 11g- tn Jll'el·ent c-hannel:-: being- c·nt ac· re~$~ !' a.rmelia and Rucce s b-anks. th11S 
forming· <l safe entran~e to C' tH·kburn S·ou nd.'' lie estimateR t·he cost' of c11tting these 
(•11~1-llnel~ at C.!l-1-.. )00. inc· lucl!ing light hip bno_1·s and liglding the chaimel . 

Mr. ()'C'onnlll', then L•:ngineer-in-C'hief. C'Oil1lll!'llds on th is report ''t·hat o,re!l 
Ancho ra.g·e is mnch the better of tbe t.wo, both a. r e).!·an l ~ :-;:Ieltt·r and be!•<lll:'C it 
means entting· a r· hannel throng·h one bank onl~' -" 

He urg-es lina.lly Lhat .the whole question should be con.·idered as bein'!L· II<ltl'l'OWed 
cl <JIWII to two dislincl schemes (D rawing- No. 9) - (1) Dredg-i1 vg· n channel f'.lwnu~?:h 

ncces,: bank and throug-h shoal inlto Beag-le An·cb.ora.g-e. and t·he ron trudion of a 
jC'Lt~· shelt'e r t hereto at Owen Anchorag-e, ll'it h r a .i lwa ~-- from thence to Fremant]l:'. 
(2) The arta inment of an entrance i n•t.o t.he 1-;i.ver esLuar~· eit:be r at the ri1·er's mout-h 
or Ro<"k_v Bay b_,. means of tTaini ng· w~ Jl.R . clren~g1.ng· . and the creabo11 nnd mi'lin­
tenant·e nf <·h;~nnel ha ins fo r 1N11·ig·nt ion in :16ft. of 1rat·er. 

l•'ina lly, in lJerember. 1891, Mr. O'Connor report.. t ha.t he i of opinion th at a 
hM'bour c·a.n be provided in the estuary of the f::lwan a.t a total cost ol' £~00.111)0 . 

havi1 1 _~- come to the <'O!lC' Iusion that the a.mount· of littoral s~wd drift. if any. C'an 
only be of insignificant clhanw ter nwing to the ,;nnll r ise and !'all of IIH• tirle and 
dimini'l1e l ll 'nl·e ac·t ion . 

T he principnl l'enlures in l\'Ll ·. O'C'onn·or 's orig iii>li ~c·heme were the fol low-
1ng: :-

(a.) The throwi ng out of two <'l' ean moles f'nJ:n t·iJ e X or; II <'liH I South headH, 
respective]~, . of the ri ,.,,r l'stnary to prutec·t the entrance. 

( b. ) ' l'he blast ing and d redging of a eha n ne l +50ft. 11·ide. and having a •lrpth 
of .'lOft. at lOll' 11·a tor, through the rocl< ba r wlii eh fo rmerly r·rossed the 
"' hole width of tht' t>stuary, an fl wh i<·h, whe n th E' II'O rk ' ll'en' t·om lnPnecfl, 
w~s mostly n wash at lOll' wHtC'r. 

(c.) 'Pbe d r edgi ng ou t, to a tlcpt.h of 30ft. at low wn.t:er . of ;cn inn<'l' baH in, 
ahout t hree-quarters of a mj]e in length . ancl 800 f pl't in 11·idtb het·ween 
t intbc r qn ayR r·onstrur.terl along b ot h sides. 

(1.) Tlw rec lamation of abou t 48 acr e. of quay a nd 11·arehonse :pace on t li(' 
South s ide of the r iver , ancl of about 86 ancs on the ~orth side, n1nki11g 
a hout 134 acres in a 11 . 
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eedl e.;.; to ·a.1·, the scheme ha!' been r·on sicler<luly enlarg-ed sinee 1vlr. O'Conno1·'< 
first report, ~he North Mole ha1·ing i.J een ext endccl. Hnrl the inn er basin hHving- been 
increa eel in width from ' 00 to l,-1-00 feet. 

'l'he first load of materia l into tb e North ~lol e was t.ipped by Lad~, l{obiuson 
in 1Sfl2. The uccess of llfr. O'Connor' cheme is 1·isible to a,! I eye;;. It i<· ome­
ll,hHl re1narka ble that the bug·-bear of' liitoral !<and travel shonlcl i~<ll·e been so 
dift'erenlly e timated h.1· these two eminent men. , ir .J oh n ('onde :1nrl :\lr. l '. \ ' . 
O' Connor. more espec·iall.1· when one ,,on!'ider,.; tl~:1t th e qu e<> li tl ll o f' lit!llra l ~and 
drift had been . tudi ed and experienced h.1· both on th e New Y.cnll:l ild c·oa;:t. where 
Sir .John ('oode had ad1·ised on, and built sC\'(' I':ll hnrbours. The deli iw ral e ;td tl p­
t iou of t hi,.; sc·heme contra r_v to the ;1d1·iee of' on e so eminent in hi s pmfe;;,.;ion :1s 
Sir John ('oode is a nWIILIIHeni t·o !Jhe sonnd judg-ment and saga!·it.1· or ih dt>signer. 
At th e same tinH' it should he mentioned t.hat ll11r. O'C:om1o1· aiii'H.YS held th<ll lt>td 
Sir .John had the ,.::am kllllll·iedg-e and data of t·he ~urrounding ,.; o f' Fremant le '' ·" 
he himself had , he wonld ha1·e come io th e same !'Onelu::;ion. 

l-l.a.ill('((!f8. 

Following on waLer r·all' ria~·c . un e IJn tura lly tu rns tu its ;.:rl:' nt rind . rnilw:~.~ · ~ . 
Of the. e t<he first line built. in 1871 wa: a sma ll 11·amll'ay leadin g- f'ro m tl!r jet 1.1· on 
the ~oa t at Lt> •ke1 ille. s ix miles from Hu f'.~ e ltoll , ,:;ome 12 miles into t.he inie rioL to 
La:p the timber country . The origina l lo('nmoti1·e used 011 this line i~ still !_,·in !!· n 
derelict· at Lo!'k Yille. Thi . . n ~ the 11rst l or·omotin~ usecl in tilt• ('olo11~· . 1. ll'orth~· of 
a better fat e. 

In 1 ' 72 a p ri n1te tramll'a .l· 11·as c:oustrutt ed nin e miles lo11!.! t' ro111 th e ( ' ;lllllill ,(! 
into th e rang-es, for the carriage of' timber. There 1\'fls a lso a sJunll rni lw:l.l' la id 
wi.tfi wooden 1·a.ils from B!wki 1J;.: Iian1 t.o lil t· lhll'iin!.!· Range. !run plat e-: :l i1 1. x 
lhin. were at-tached to th e r>~il,- n.t r·urvcs. and a ilpeecl of 1.) mil es >~n l10ar w as 
artta i ned. 

lt was not, however. until the :22nd ,11· Octnlll'r. 1~7-1-, Lhat the fi rst sud <>1 ihP 
fh·st real railwa1· was turned bv <1ovenJOI' \V elcl. '!'his '"l~' th e UernlcHou-:\'urtli ­
ampton line, bu.ilt to de,·e lop tile r·npper and lt>H<d mines at Lli e IHt lt•1· plal·l' . The 
length of this ii'ile mas :3-1- mil es, anrl it w;ls 11ot opened for t ralli<· 11ntil 187~l. V•l e 
can build railll'ays somew hat faster tlu111 that nowadays. The total <·ost, inr·ludin!!' 
rhe purchase of land. was .C140.U:ll, 01· n1 the rate of' £-1-.:n:-1 per mile. 

One would lun·e thoug-ht that there II'OIIid lul\'e been <·onsirlera ble puhli~ <li ­
·ussion on tb e question of the most . uih1bl e g-ange to a.dopt l'o1· I he rnilwa.ys of 
the Colony, but l ha1·e not been >lb'i e to finrl mn!'h of moment 011 this head. The 
gauge of tlw Gera ldt on-Nodhnmpton H.ailll'a.\' wa:< first fix ed at :lf't.. nnd :1 ··on­
t.nH't. ente red in to on t hnt basi. fo r t1he r·onstTnl'l io11 of the I in e. 'I' hi:< wa~ n p Jl i'OVe<l 
by th e L g·i la.tive ('onJJC'il , and S<NJct.ion gi ,·e 11 to borrow money in 1S/:l. ft ap­
p ars that; nftcr thi s hncl been don the l ~xet' ll lil·e , i11 view of' tb e l'ar·t that tlw li)!·ht 
line in t·lw l<:n tern Colonies and lbe limbl:'r c·oJJ~essinn:-; lines in this Colon.' · wt>re 
built to the 3ft. 6in. gauge. :lllered t.he gauge or the lin e t.o :lft. 6in. ll'ililnnt c:on-
nltiJJg ot· in formin g; the ('onnc·il or making pro\'isiun for the extra Nl~l illl'oived, 

e ' timated at £480 per mile. Th Counc:il nai uralJ _,. took um brag·e. and appointer] 
a Select Con•nJitt.P.e in 1, /.) to inqnire i-nto the whol e matter. '!'he Con1mittee 
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aga·eed that the cha nge in gauge was advisable, and tba.t a n umber of other altera­
tions were necessary, incr easing t he cost by about £900 pe1· mil e, but generally 
animadver.ted on the unsatis£a.ctory conduct of the work. Thus w.as deC'ided the 
standard gauge of the Col·ony, and at t.hat it has r emained ever since. 

In 1874 prop osals were ma de fQr railway cons truction bebween Freman tJe an d 
Guildf ord, by Mr. H . E. Vi ctor (Drawing· No. 1 0). The aJtern.a.tives shown are 
(a) line by the North side of the river ; (b ) line on the South side of the river, 
wit h a connection with P ert h ac ross Gause·wa.y ; (c) the entJ:ance into P erth by 
South P erth and Mili P oin1. 

In 1877 the then Director of Pnblir \Vork , H r . .J a.mes Thomas. <' . K. in a 
co mprehensive report on bhe connection of Guildfo rd and F rema•JJ tle by rai lway 
gives two a lternative routes and two possibil ities, practica ll y on the lines p 1·op osed 
by Mr. Victor in 1874, the two main rou tes bei•ng· on t he No rth and South sides of 
lhe Swan River respectively . I a.m a.ble to .!!.ive a p ri nt· of the p lan acc·ompanying 
his r epor t (Drawing No. 11.) 

The N·orther n route tar!:ed f r.om F remantl e <>n the J'i,·er front age on a. line 
"·ith Cliff S treet, length 20m. 37c., and closely ap1proximating to t he posi tion of 
t.be presen t hne. Tt· wa proposed t·o cr oss the Swan a t· Frema.ntle b.r a. timber 
bridge con ·ishn.g· uf f:ou r 50-ft. sp.ans, >~ ncl fonrteen 30ft. openin gs, giving a dear 
headway of 20ft.. 21. r'hains below the r·o >~cl bridge. and t.he Sw,an a.t W est Guild­
ford by a timber vi.a dncL consisting of 27 opening" of 30f t. each. half this width 
to be used for mi lwa y a nd the other ba.J.f as a road br idge. The line on the S·outh 
bank was 20m. l 5c. in len g-th Cil'Ossing the Ca.1ming by a timber vi.acluct consisting 
nf 61 openings of 33ft. each, •S.wampy Creek 19 openings of 20ft . each , and the 
H elen.a Hiver 87 opening-s of 33ft. each. 1'he1'e was a bran10h f rom t.his line into 
P er th crossing the river .a. lit tle dow11 s tream f r-om the Ca.u.se~'' a.y, two miles long, 
1·eqt1ir in-g a bridge of 72 openings of 33ft . each. H is alternntiY e to this was to 
make a ta tion in South P erth cmm ectilllg tJhe City by a. horse tramway 2Y2 miles· 
long. This, Mr. Thomas considered, was t,ani!<:Tllloun t; to lea.ving t.he ca.pitatl of the 
Co1ony ou t of direct comm unication with the port and t·he Ea tern distr iet ·. Tlhese 
two routes are showu in reel .an.d blue on the platn . 

The first possibili ty shown in dotted lines on plan was b~r leaving (he Sou.them 
rou te nea.r Sout.h P erth, and crossing the ri\'er somewhat f urther ·eaward than 
t·he propo. eel branch to P erth. t1hen roHowinp: .a.1ong the .river no r thwards and 
joining with the northem p ropo al a t East; Pert h. This would only ha,·e ope!Jed 
np the E.astcr n en{! of t·.he Ci t: ~· · There was yet another poss]bili t.y, that of adoptiug­
pmtion of the li•ne from F re·ma.ntle on the Sonthern side and C I 'Cl intg· f i'Om South 

J 'ertih a t Mill Poi11t, skir ting· .t·he Frem~a n.tl e r oad whet:e there would be a station , 
and t·hen int·ersectin g· l'he City to j nin t;he Norther-n Toute. This would have r e-
1uir ed a very expensive bri dg·e. a•nd wo ul d have involved passing th rough ome of 
t·he mus t va.lna.ble p roper-ti es in P ert h and in tersecti·ng t.be main thomngh fare. 

Mr. Thomas 's estimate f o.1· the con struct.ioJJ of the hvo a:lternatiYe · wa . .for 
t·he No r~h side £4,256 per mile or a tot1al of £87.098, and f or the South side £4.46R 
per mile including the b1:aQ1Ch to the City, or a total of £99,121. 

After careful consideration he r.ame to the conclusio11 that the line on the 
North . ide should be adQlpted, for t he 1·ea.sons that it woul d be "shorter, cbear>er, 
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and afford :1 direr·! line whi eh equ all.v acc·ommoclated the Ca.pita.l, po l't ol' Fremantle. 
amd Gnil <iford. hhe e t hree 1 nll'ns h.;1 1·in.g a eombined po·pulation of ju t one-thi]'(l 
(bet '"eet t D.OOO and 10,000 ) of I he ll' hn le Colony . There would be but t ii'O la r~e 
Yiarlu ti>' req uired . one at Frema ntle a n d the other :1t !Tuildfo rd, ·'t·he latter h~· 
maki ng· i t :111:;11'er t·he d•ouble pu t ·po~e of a road and mil 11·a.~· bridge would give 
th e ncrommorlation ~o nl\tch required betwl'en East and \\-est Gu i!cl fn r rl.' ' 

l n t he same report he men !'ions the sug·g·e. tion oY a t ramway ,~, · o rked b~· 
ho rse power, t hat· ll'o tdcl ans11·e r CI'E'J'~' Jlll r pose at present , a nd continues, "whilst 
l10wever. : tc k no.~l'ledging the ;~Te-at· be ne lils I hnf' horse t ramway.· cllnfe r in m eeting 
the reqni rcmcnts of man .1· dist rids. I eould not recommend it in this ease. for 
t he pre., etil l ra fliC" fnirl ~· watTan{s t he estc1b lis lnnent of n bet ter mean,:; nE loo­
molio n.' ' l-Je goes on to sa.l' . ' · it i~ twt the c·heapest line tbat c·osls the l ea~t money. 
but tha1 which rettn·n · t·he be. l amou n t ol' inte rest on the ca.pital expenued, be­
side: in this in ·lance some po r hons of t·he roacl have gTadieuls that. would ma.ke it 
danger ott s to work b~' ho rse pO\Yer. ancl I ca n say th i. f.or locomotive. that they ar~ 
ma,nagea.ble in t·he darkest ni g·h( , a re not· li able t·o shy, Lake frig·ht, o r bolt off and 
g·et lo L i n the b ush, can be (13mecl dow n by closin-g· a va lve, sto·pped b.v a hrake. 
and backed b.v s i mpl~- mo,·i ng- t he leYe r." 

H e rero m111 ends fo r thi s lin e a g·a•ngc of :3ft. 6in ., a.lt h o u ~· h had not the Ger ­
a ld ton -Nol'i ha m p t on ra ilwa ~' been bnilt to !1his g-a ug·e, and fills; .-ome of lhe t imbe t· 
lin e.- he \I'Ou ld rhave a dvocnted fix ing: th e g-a.ug-e a t :3ft ., a . being: the mo t econil­
mic·a l one t·.o ado']J I. 

'J'.he Gover nme<ll accepted 111.r. Thomas'~ recum'menrla.l itHt to ta r ry the line on 
the North ide o.f t he r i1·e r, an·d the fi. r t sod vf t his ra.ih1·ay ll' a. tu1·ned.by Governor 
Orcl on the 3 rd .Januar y, 1879, s•omew.he re nea r t he present \Vi lliam St reet e·rossi n<>. 
antl was complet·ed and opened fo r t raffic on the 1st 1\tfa rch, 1/:Rl, b:v H i Excell enc~ · 
fl o 17ernor R obinson. T•he total rost. i·nc ln ding: tal'ion buildings and land compen­
sai ion, w a £113,528. or at t·he rate o f £.5 ,705 per mi le. [n the . a.n1e yea r a con­
ira et was let fo r i ts e)..i;ension to Chidlow's W ell. This was opened fo r traffic in 
1884. In t hi s yea r a lso a cn ntT~et· was let for t he Alba,n ~·-Beve rley rai lway L<• 
Mr. A ni'IHln,v H o rden, S~' dn e.v . on t.h e lan l g-rant s:v. t·em. a l~o n con·t rac;t f or tlw 
con tinu a ti on vf th e lin e from C' hidl oll' 's 1\ ell to York 

I n t he f·oll ow ing yea r t·he co nst ructi on o J' a line from Yor k Lo Be,·erley wa'-' 
Hndertakcn, ·a nd t he Ea te rn Hailway as fa r as Yo·l'L;: opened fo r t.raiTic; a lso tht' 
<'nnstru cti o n of the line from Spence1Js Brook to No r tham 11·a. let to M r . K 
Keane for £13,427, or at: !'he rate of .£2.:2:35 per mi le. 

J n l RSG we have a contract signed fo r t he conslrudion of t·he Ilii lland R:lil­
way f rom M idkmd J unctio n t·o vYfl lkawa.~' , on t he lan d g ran t S~' · I em ; the Ger a.ld­
ton-Gr eenoug-h F lats R ailway commenced, an d t he line opened f r om Yo rk to 
Re1·ed ey a nd f rom S·pencer 's B roo k t·o Nor.t ham . l n the fo llowing yea~· the Ger­
a ldt o n-Greenong h F lats Railway was comp leted and t raffic com menced. 

A t. t:.he end of 1887 a lin e f rom Bu•nhur~· to Boya nup was comp.l eted, bu t w:1s 
11 0L open ed fo r tr afTic owin g- to the fea r tha.L n con idera ble loss wo ul d l'e u lt. Tn 
the fo ll owin g year M r. H a. tie . a contn1ctor of Bunbur.r . 11·o rked t r afllc on this li ne 
b~' h orse , bu t nei ther ma de any p rofi t no r atisfiecl the p ublic. It: wa not until 
1881 l. h!!>L this lin e .was open ed fo r t raffic with ·.locomotives. 
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In 1HH!l the li11e rrom ClaekliiJe to :\ewca lie was <- t>mme11<:cd. and the Roe-
bourne-Cossack tmmwa~· bnil·l. In the following· .'·ear the pri1·ately-mrnefl line 
l'mm Alhany t.o Reverley wa: opened for trafTic. 

At the en d of the year 1HH9 there· l)'ere lHH mile:; ol' Go1·emment railway, and 
.)l!) miles ol' printtely-ownecl railways opened for trallic. that i. to ay. s ince tlw 
c·ommenl'ement of' the Geralclton-1\orthamplon Hc1ilwa~· in 187-:1·. 651 miles had been 
huilt. in the 1.-1 years, which con.,;iclerin!!· the S111<1ll populati n. namely, 43 .000. 
then in the Col·n•ny, wa a 1·ery g·oocl reco;·cl . 'i'he rest is mocle111 histor.1·. 

Wat e r ,'-,' np)J/.IJ. 

Of water snpp li ('s 1 c·an find little t r:u·e . th·e earli e~t allu ion to public water 
work~ is in l RHI. when steps 11·cre taken to obtain a 11·ater suppl~· at the Freman tl e 
g:LOI for the JHlrpo,;e of supplying ~hipping. Re;;en·oir 1rere built in the gaol 
yard . into whieh water wa pumped l'rom the well ·up l' l~·ing- the gaol. A 11·ell as 
:m pp lying- the Fhip>ping. a rertain :1mot111t of' reticnlat ilHl wa~ unclertc~ken: the co · t 
W;H ne a rl,l' .G .000. 

l•n l R!ll! the Perth Y\-~1t er (\>nlpany brgnn to snppl,1· Pert•h with wc~ ter. Thi 
11' <1s t1he re~m lt of an arrangement entered int o b~· the ~lnnicipalit.v of th e City of 
l'c, rt h with a prin1te C'Ompany, basecl npon at! <1l'l'ang·ement to pa .v c rtain rate . 
Tl e son rce of supp ly wa the Victoria Hcse r1·oir, with a capacity of :200,000,000 
:.:·allons. Tht' clam IYH S built acro s Muncla,v's Brook, nea r Kelm colt, of concrete, 
I ~<JVi ng <l length of /."iO ft . wi th a maximum heig·ht f ron1 t he fonndation of 104ft. 
'l'lw g-reatest depth of water was .)2 rt ., n nd the ea tthment area. about 1 0.000 acres 
in tlw Da rli n!! Hang·es. A trunk n~:1in l2in. in diameter led Cron1 the \'i ·L01·ia 
I{ e,en·oi r to ;~ storage lank on l\Lt. l ~ liza in th e King"" Park. ha1·ing· a. ea pacity of 
liOil .OOO g-allons. The s<:heme worked very well at fil :I. but in 1, 0(). owing to the 
<·on,;ic lerab le inc·rease in the popu lation. th e snppl,1· beca>me too smnll. The Go,-.. 
<' rP mcnt 11' · 1·e then approached to t.:1ke cll·e r the work:;. 11·hich. under the proYisions 
•d' "The J\Lelrnpolil;ln Wat er \•Vork. Art, 1, ~)() ," \\'€re pureha. ed at a COt or 
t::220.000, and placed under [,he control of a Board. Since that elate the upp!,,· 
t'l'olll the re en ·oir ha.· been la rg·ely suppl emented by arte inn bores. 

_\t till' prc;;cnt tim e there n1·e J:l .tlOO ,en· ice:-; . ot' " ·hich , .700 nre metered, the 
I'Plieu laLion mains of casl i1 011 ; lang1ng from l:2in. down to :3 in. in diameter; the 
t 'I lies of' a. l c~ser cli•ameter at Lain n leng·t h of 181 mile . and I here are also :'lO mile::; 
of trunk main . ranging- from 12in. to 21in. The net capital eo I at present . t·Bllfls 
at £4 9.5fi4, upon whi ch there i. ea rn ed in terest at the rate of fi.+± per cent. 

'l'eleg·rapb. 

'l'(' lcgntlphic ma.lter_ . hould not be neglecled. The fir t te legnph line in the 
l'olony fpom P rl h to Fremantle wa opened in the middle of ] , G0. an cl was built 
h.v pri,·ate en lel']ri e, bnt was acquired by the nol'ernmen~ in ] I~ for e12,000. 

In 1R71 the ~el cg-raph line was bnil t from Perth to York and NOJ·I'lla,m. Tn 
t h<· following· ~· ear t·elegraph commnnica tion wa: opened up wit•h A lbany, and in 
1S74 t.o n l'aldlon. In 1877 telegraphic communiC'al'ion wa ·opened up with South 
.\ nst ralia . Then in l 85 came the teleg1·a 1 h line from Geraldton to Roebouene. 
'l'hi line was continued to Derb~' in ] , , !1. Tn the ~ame year We,:tem \ustrali:1 
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was di rectly con nect.ecl with t be ont s ide world by wa y of the E aste rn E xteusi on 
l'eJeg;raphi c> sy. tem by means of a cable f l'om Ba.njo ewa ngie to Broome, a nd finn.lly 
IY~· nclham was conn ec·ted up by telegTap !t in 1R93. 

lu 1RSI t he t e!epho•ne exchange syst em wa.s inaugurated in Perth, one of our 
memb'ers bein g sent ou t f r om Home- not " f or bbe good of liis coun try," but f or the 
benefit' of this S ta.t'e-t-o car ry out th e necessa'l'.v work in ronnertion the rewit h. 
Si nre t·hen H1e exp a ns ion has been rons ide ra ble. 

M ining. 
T!t e e.•q.}a llSio ll of the Colo ll y i·ll r ecen t years is so l•a.rgely att rib uta ble to l be 

mi ll in g- indm,try lha.t J r <l llll·oi· bu t· make son1e menti on of i ts histo r_,.. As loug· ag-o 
no> M a rrh. l fl::!9, the (io,·e l·nm ent ha d o ffered n g m nt· of la nd of 2,50(i ac res to a ny 
pe r. on poi n·tin g ou t an y cons ide rabl e bed ot ron l in a ny p al't of the t en i t· o r~· S outh 
of t he pa r a llel of t l1 e m o. I; Nortbe l'iy pa rt; of Sh a r k Ba~· a nd W est of the m eridian 
of M. t. Ra r ren. 

T he fi rs•t mine ral discovery was by a. shep•berd nea.r Nor t ha mp ton in 1H42, 
whe re h e discove red a copper deposit. T his was profi tably wo.r ked un ti l the rush 
tu th e Victo rin n g•olclfields in 1850 caused a cessarion of work owin !l.· to the im­
po. sibili t·y of obta.in i ng mi ne rs . So fa r ns is known, th ese were ab:olu t·ely the 
fi r:' t mining o pem ti.o ns e\·er conduc!'ecl in :\.n st l'i!lia. Coa l wa. disco1·e red in 1846 
on t.hl' Mu rray Ri,·e r , and a comp·il l l ~' org·a ni sed to work it, bu t it 11·as of. such poor 
q un li ty tha t the min-e lmd sho rt·ly to be abandoned. 'l~h e Ge·ra l<1i ne <·opper mine 
\1' :1 -: discoyer ed i·n 1 Fi48, and was : nccessf.ully wOl'ked f:or some y ea rs . 

In ] 852 seve11a.l p•a r t ies were cl es pa.t r hed to t he ea ·t~v·a r-d of Ynrk nnd New­
<·a -t ie seeking f or g·old, h ut· owing to t he r lim a.tic ondi ti·on s t hey were foJ·ced to 
a ha ndo n th e sea.rch when a:t a sho r t dis t·a n r e f 1·om t-he now well-k now11 Yilgarn 
( ; >it11ie ld s . 

In 1857 t·he Co lon ia l Secll'etar~· . M r. 1•' . 1'. 1-la.d ee, in h is yearl y repo r t. states : 
··:\.i ine ra l in clicnti ons a bound in the N or.t he rn par t·s of bhe Colony. ;; pecimens (snr­
f<H:<!) of gold ha ,·e been f oun d . a nd t·he re is b llt li tt le doubt' t·ha t g•olcl will ev-en t ual ly 
he f ound i n V\'ester n A 11s tra li a t o a la rge ex t·ent." 

The Gove rnm ent in 1.862 en g~ged a Jll 'a r t·ical miner , B. H . H a rg r-a ,·e , f or n 
l' t•ri •cl of six mon ths: I o ear ch fo·r p rec i•nus min erals throug hout l•he set.tled d is­
t r i('t:; of t he Oolony . L andi ng· a.L Alba ny. he tho roug·hly prospected as f ar a.~ 

:.JorLl1am t ilrong•h th e Da·rlin g· R.a·nges. H e ma de a ve r.\! unfaYOlll'<l b le r ep or t , 
~ t aling· that the f ormat-ion of t he a rea o,·e 1· whi ch h e had l' rnvell erl ,,·as not indi ­
r a ti,·e of t he discove ry of g'old in pay able quan ti tie . 

In 1869 t he Gu,·emment'. bei ng well a wa re of t he benefi t t n t il e Co lnn .v of i he 
discovery of pay a.ble gold, offe red a rewa 1·d uf £5,000 f ·or such disco,7er y wi t hin 
:iOO mil es of any declar ed port· of t he Colon ~' . to b e paid afte r :).000 ou nces <•f 
g·ol<l had bee n shipped t·o G rea t· B:rita:in . 

!11 1R72 1·i ch copper a ud lead depo~i b ll'e re t oun.d nea r Hoeho u•r ne. 60 Lolls 
bei ng· shi pped f rom Cossack. 

In 1873 a fl ll'a r tz 1·eef 1r a~ Lli;;co,·e red a t K en Ll ellUJJ, ll ea r A lba ll,Y, a nd a C()Ol ­

l' <t ll y e3la bli. 'hecl to 11·ork i t. b ut nfle r ~P \' <" ra l eru shi ll gs I he nndel'l .aki np: ll'a s fim1ll.' · 
n.ha 11doned . 
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In the l 'ear Hook of HJ02--J. , to whirl! .L am indebted for mall~· of tile!;e 1 >lr ­
t.i1·11la.rs, the following little hi ·lo ry is told:-

In 18 0, J\Ir. ID . B. Beere, fnrm e1· in the Toorlya_\' dis!'l ·icL , hroug·hl t o l'e rt h ;l 
pier·e of ore, which he presumed to be n specimen 1>1' c:opper. T•he perime11 w;ls 
'g-iven to a business firm, and ll'a s for man,v year.· used a!; a. pa.per weig·ht-. Then 
Mr. Lawrence, the well-known ho·al builder. secm·ed it , and while ill hi · poE~cssion 
Me~srs. R. GreeYes and E. Pain e examined it. and a t on ce pronounced it 111 hC' 
g'Oid. Greeve. wn. given abo ut. a pounrl w ig•ht of the tone. aUld f ront it he ob!<l i11erl 
six ouuces of gold which he sold f:or ±:-J. per o~. Gree,·e · and l)aine fi.r;;t saw l he 

1 eciruen in 1 86, and immediately wenl in · earch of: the locality rnm1 ,,·hen (·(' it 
ha.d come. They were un u<' ·essf11 l. but h·iecl seYera l t imes ,.;nbsequently to luc·a.t l' 
Reere's supposed find, goillg over the Vlongan Hill s ancl \~Tyeni.ng rnns forn wrl y 
in posses ion of Beere. The,v reported finclinog; g-olrl at' \\· ong·a n Hills, bnt no ,;i\!.11~ 
of rich reefs or alluvial cleposiLs. 

In 18 2 l\fr. Saunders reported b)' telegram that he .. had found gold on i.he 
bea J watershed of the Ord l~iver not payable. Believed payable g·old exist t! rl . 
An•riferou. countr)' extends I 1lrth-\Ve. t. and , onth-1-:ast of: L<'orrest ' tra ·k." 

ln the follo~Ying yea·r Mr. 8. T. Hardman, Clo,·el'l:menl Geologis t. fi rst ,·isit.ccl 
Kimberl ey and repo rted the ex i ~.te nce of auriferou,; co unt r.'·· In 18 .) . a ftpr an­
other ,·i sit., he g·a.ve i t a hi s opinio·n t·li at g old <>xi sted in eon~iclemble r1ua.nl·iti e-:. 
In the f ollowing yea r a parl.y of' pro. "•leetors left. \Yith · lhe re,;ull that in 1,., 6 t he 
l(imberley g·oldfie ld. \\·ere cleclarecl. <lnd 1 he first g·olclfie1d!'; i\1 ining Bill ,,·a s 1:a.s· ed. 

In 1, 7 the Settlet' Associat ion. \\'ith Go1·ernment air!, fitt ed out a pa.rty tu 
pr!lsped the d~strict to the East\\'ard of Newt·astle <l lH'I Nort lw m. Thi. pady under 
the ma1tagement of Mr. Colreavy went a ;; far Ea t a~ the Yilgarn Hills. but werL' 
un socces fu l on this occasi•on. ~vir. Colreav~· . l!ll\\'e\· er. was ~o impres~ed wit h 
that portion of the country tba.t he r eturn ed on his own account. and found a sn:aJI 
reef in Golden Valley. W'hil e he was a.t th is plare. H. "\n :;tey brou•ght rich speci­
mens of gold quartz in from the same nei·g:hb onrhood. \ ' er_,. soon numeron:; pr . ,~ ­
pectol-s ,,·ere on the gTound, and Southern Cr oss Goldfields established. In l SSS. 
ti:1 was diseo,·ered a.t. Greenbn~hes. and a.way in th e ~orth-1\est . at Mallina., n e·ll' 
Hoebonrn e, good r eefs were discovered, and rich allm·ial at Pilb:1.1'a Creek. and t'1e 
Pilbara. Goldfield~ were declared. Tu lhe following y nr alluYi~ll g·old was dis.:o1·erecl 
on the J~ shbu rlon Ri1·er, and the rush cont-inned to Southern ('ro. s and to t he l'il ­
hal'H (li~lricts. 

In 1800 •l very rich copper mine wa.s di c verecl al Whim Creek, abuul .) !J 
miles Ea t of Roebourne. From t hi al in terva l a considerable amounil of hig-h ­
g-rnde o re ha. been exported . 

Coa I in •pay able sea.tcls has only been di. covered in recent years, a.s in 1898 lhe 
1·a ln e of lhe p1·odud wa · only £ ] ,76]. This production ha.. , howevr>r. in r reas ed , 
and for 1909 its va.lne a:monnted to th e respecta,bl e to.ta l of £90,965 . 

.Ln 1891 a me lhe Mur hi on gold l'U b, principally brong·hL into notice by i hl' 
reports of Lhe then Government Geologi t, Mr. H. P. Woodward. In JS92 Messrs. 
Bayle,v and Ford et out on a p rospecting expedition to the orth-East of New­
ca. lle but they lost t heir horses and bad to walk back. After ome deJ.ay they set 
ont: to S.outhem Cross, and g-ettin g· suppli es there went out 'Ea. twanl. .\ft 2r <.l 
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time they reached the natiYe well at Coolgm·die, and finding the place co,·ered with 
grass they let the horses graze while they examined the fiats. H ere in a few homs 
they picked up 20 ounces of gold. They had to return for provisions to Southern 
Cross, but went back again. '!_'hey, however, were tracked from 8out hern Cross. 
and soon afterwards the field was ru bed. After tlli discoveries came a.pacc, with 
the result that in these "way back" localities some of the finest mining machinery 
and gold- avi.ng a·ppliances in vhe \Yorld are to be found. 

In J SR6 (he yaJue of the gold production was £1 .1-±S, whereas for the financial 
year HJ09 it was £6,766,274-----all this in the space of thirteen yea.rs. 1'he lnrgest 
jump wa.· between 1898 !<l.ncl 1899, wbeu the p!'oduction was valued at £3,999,698, 
and £6,246,7:32 respectively. 

I have now briefly i·eferred to the principal eno·ineering works carried out by 
the Colony from its inception in JS29 until it as umecl the resp0n ibilties of self­
Government in 11189-60 years later; the population at that time being undt>r 
44,000. During this period t•he Gove mment J11'actically ab 01·bed all the engineering· 
talent, the scope for private work being very limited. The constTuction of t·he 
Grea.t Southern and 1\[idlnnd railways was, hO\I'e,·er, carried out by pri\'ate enter­
]Wise, which employed if s own engineers . AlLhong1h onsidera.blc work. had been 
pr ojec.ted, no large worl; · had been achieYe<l owing to financial li n1itations. H mu.;l 
have been a pal'liculal'iy frying time to an engineer with progreRsi1·e ideas, Jif·t lE. 
being capable of acromplishment, alLhou11:h murh was needed. The enginee.r, how­
ever, like an ordinary mortal, "m nst cut his coat· according tn his cloth," and he is 
best IYho can obt ·ain the gTealest efficiency at the lea t eo t, efficiency being· !be g·oal 
for which all engineers should striYe. 

Mr. Tboma", at one time Dircetor of Public Works, in a report read to you 
to-night, Yery aptly state;; "it i not the ehea.pest line that costs the leasl money, 
but that which returns the be t amount of int·ere. t on the capita l expended." and 
this ma:· be expanded to in clude most engineering works. Like most generali. a­
tions, !his, howe,·er, must not be strained too nnwh, as at times it is only possible 
to do a very small part of that which an engineer of foresight cou.-·ders nec·e.s ·ar.'· 
lo arcomplish the greatest good. 

Ji'rom very small beginning the Colony has progre ed latterly with accelerated 
speed. and as far as T can ee Lhere is nothing to stop her nrcnmulated momentum. 
The fe1·erish excitement of lhe early goldfield rushe ha given place to steady but 
per istenl effort, and the comparafi,·ely slow but healthy cleYelopment of thf' agTi­
cuHura l and 'Pa toralland is the best angnry !hat Western .'\u tralia will nltimat·ely 
take her place as one of the most prominent States o.f the Commonwealth . 

Cont?·a t;, 

Here I may be permit led to , tml up the aclnnce made in engineering- works 
by this Stale since lFHl9. At tha,f date 1,100 mile. of road had been cleared. 
formed, and pa.r.tly g ravell ed or mclalled . 'l'hirt,v-nine years la ter. ap:n't from 
Municipal road and . b·eets, nea rly 18,000 miles of road had been cleared, formed, 
and partly metalled or g-ravelled . 

As rega:rcls ba.rbom works. in 1R69 there were 4,225 feet of jettie in the 
Colony, somewhat less tban a mile; whereas 40 years later (when the present ex-
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tension . are completed in a few m on t:hs t im e) ther e will be upwards of 36,000 
lineal feet of j etties (exclusive of Freman.tl e), or nea rly seven (7 ) miles in this 
State; a large mole constnJCted ·at Bnnbury, transfo-rming an open and danget•ons 
roa·dstead in to a safe and commodiou harbou r, aud Albany harbour deepened to 
33 feet. 

Of ligh thouses there were four :-Breaksea h lancl, Poin t King, Rottnest 
Island, Arthur H ead . At the present date, 15 :-Breaksea Island, Po·in.t King, 
Leeuwin, Cape atmaliste, Busselton, Bun bury, W oodman Point, Rottnest (2), 
Point Moor e, Cape Inscripti on, Babhage L la.ncl, Ja rman Island . Beclout Isla nd . 
Gantheaume Point; and ibe following a1·e in cou rse of e1·ection :-Poin · Cloates, 
Vla.ming Head, Cape Leveque. Furthermo.re, 1Jbey are of incomp.arably grea.ler 
power than the old lig·ht which have been replaced. 

Fremantle Ha.rbour was non-existent, whe reas there are JlllW upward~ of 
6,000f.t. of jetties having a minimum dep th of water of 30ft . 

Of railiWays in 1860 there we re none, whereas there a.J:e now 2,039 mile· 
opened for traf'fic (the capita l eo t being £11,017,000) and 281 miles in course of 
construction wi th nine line· to follow. 

~7ate1· work were confin ed to well-s, wberea · now all the p-rin ci•p-al town· ha.ve 
some sour ce of supply more Ot' le.s efficien t, and the g rea.t c.beme of com·eying 
water from the Darling Ranges to t he GoldAelds- oll'e of the mo t remarkable 
schemes of the pre ·en1 day-has been compleLed. Numerous ar tesian bores have 
been unk, successfully hopping hidden st·ores of wate r, and wells ·and dams con-
trueted to aid the pastoralist and agricul t urah ·tin hi endeavo urs to render arid 

localities reproductive. 

In teleg-rap•hic matters t he exp·ansion is no les · m;u·ked . U the date mentioned 
there were 12 miles, whereas ·all the places of any importance a1·e no.w linked 
up, tl.Je to-tal mileag-e in operation being 6,868 miles. 

Honour to tho e who have preceded us, an d who by t heir example of sound 
anl solid work ca nied on in the face of many dif11cnlties, and who by their 
prudence and fores ight, have -aided the development of lhe C'olony on rig-ht line., 
a.nd con equenL on il. expansion, -and it.· 11eed for mem bers of ou•r profes ion, 
have made it incumbent upon us to fu nnel t-he Jn . ti tution of Eng-ineers, before which 
there is a wide and nob le wodz, embracing as it does members f rom a ll branches 
of the profession. 

Let us one and a ll, old and young, strive to make it a ·ucces', e1·er having 
its objects before OLU' view-the advancement. of engin eering knoll' ledge and p rac­
tice, the main tenance of a high p-rofe ·s.ional standard amo ngst it.· members, and f·he 
promotion of tbe profe ·sional in te re ts of eng-in eers and t he improvement of their 
status. 

Gentlemen, I again thank you for the hig-h honour yo u h-a.\'e conferred on me 
by eleoting· me fu:st President of t he \Vest Australian Institution of Engineers. 
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Pla,n accompany·i·ng P ·resiclent's Inauguml Acld1·ess, 1910. 

Dr-a.win~· No. 1.- L•itbo. showing Improvemeillts to Swan RiYer Navigation, 
1830-1840. 

Draw.in g ¥o. 2.-Ii'remanU.e Harbour Improvements, by Surveyor-General J. S. 
Roe, 1839. 

Dra.wing No. 3.-Fremantle Har·bour Improvements, Seheme by \Vm. Phelps, 
1856. 

Dra:'lving No. 4.-Frema.nHe Hm·bour Im1provemen.t , Scheme by E. T. Troode. 
1870. 

Drawing No. 5.-Frema.ntle HaJ.·bour I mprovement, ScJ1eme by G. Ra11dell, 
1872. 

Drawing No. 6.-Fremantle Harbour Improvements, by T. H. J. Browne, 
1875. 

Dr awi11g- Jo. ?.-Fr eman tle Harbour Improvemen t , Scheme by Sel et Com­
m.ibtee of Legi la1·ive Council. 1875. 

Draw'.ing No. S.- J<'rema.nU.e H•a,ruou 1· Improvement, Alterna.[.i,·e Se>lieme by, ir 
J . Coode, 1877. 

Drawin g- No. 0.- Fremantle Harbom: Improvements, Chart bowing final 
scheme, by Sir. J. Coocle, 18R7, and C' . Y. O'Connor 's scheme, 1802. 

Drawing Jo. 1.0.-Fremantle-Guildford Rai1way, Alternate Rou te , H . R 
Victor, 1874. 

Drawin,.; Jo. 11.-Frema.n.t.le-Gnildforcl R>a.il11vay, AHerna.te Rou.te by J. 
Thoma , 1877. 
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Proposed Dock and Harbour at Fremantle, W.A. 
Design by Thos. H. J. Browne, C.E. April, 1875. 
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FREMANTLE HARBOR, 
w-e::;tern Australia . .... _. 

PART OF KEY CHART 
ACCOMPANYING 

cSit ~nl!n ~ nnh.c ' s !trp·rrrt , 
Dated 13th Nov., 1877, 

Showing Designs A and B. 
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WESTERl'i AU STRALIA 

GAGE ROADS 
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-FREMANTLE HARBOUR WORKS-
Sir John Coode's design/88lshown in Red and Oreen Colour. 
Works in rull Red lines & coloured Green to be undertaken rortltwith. 
Works in broken Red lines provide for future extension . 

M!' C Y. O'Connor:S original scheme shown in Blue Colour. 

H. J Pet/m: Covemment Lithograp/Je[ Perth. W A. 1700 
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SKETCH MAP 
Shewingthe routes referred to .in the Report 

of the 

Director of Public Works 
on 

THE EASTERN LJNE OF RAJLWAY. 
1877. 
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